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(57)Abstract: 

PROBLEM TO BE SOLVED: To operate accurately the 
charging state of a battery without being influenced by 

polarization/ 

SOLUTION: A voltage-current characteristic including the 
influence of polarization during decrease of a discharge 
current of a battery 13 acquired by a polarization influence 
characteristic deducing means 23A from the discharge 
current and a terminal voltage during decrease of the 
discharge current of constant-load discharge by a current 
value sufficient for removing charging side polarization 
generated in the battery 13 at least just before discharge is 
shifted in the voltage axis direction by a post-shift 
polarization influence cfiaracteristic deducing means 238 so 
that the voltage value at a reference current value on the 
characteristic agrees with a reference voltage value at the 
reference current value on the voltage-current 
characteristic not including the influence of polarization 
depending only on a pure resistance component of the 
battery 13, and a remaining voltage drop value stored 

beforehand in a remaining voltage drop value storage means 27 is added to the value of a present 
estimated voltage of the battery 1 3 estimated by an estimated voltage estimation means 23C by 
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■» using the post- shift voltage-current characteristic, to thereby calculate a present open circuit 
voltage of the battery 13. 
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1^2 3 J \ZX^^lE:^tltz^iE^lk<Ottif^^^mJE^Tm 
HaiEift^®/Elt^^^2 3C;55jt^L/cHfrl5«^m 
JEcOlttd^DSLf -5 w t X\ SaiBmSE<^^[H]^mEE^?aSL 

[0 0 5 5] ^tc. If*^l 8lCf2^L/:i*:^0^O^<';/ 
xUtD^lElSSmBES^SifiJl. 4. 15. 16 

[0 0 5 6] ^5^311 9|-fE®L/h*^0^tO/< 

t75^lHlK«m?agi^®*i. iS*:JSi4. 1 5. 1 
6. 1 7X»11 8l;i|5«tUfc*^0.^O^<5/7^y 

1 3l:l^^UTl^/t^mffi!l»fii^^m-r5^0tC+:«' 
/.cm«<S^^ tfrfB/<5/'ry 1 3f)^h(Dmti(D^i^i:S:^'^ 

T-fo t) . HtrfE^^^&f^^^Ftif 'JW^^ 2 3 Afi. wlW.y< y 
1 3(O»mmM;65ttrf50f^<^:^mSlcfill?5i^^«*^>U*6 

msimz^T'r^^x*(om. m^d,mm^\zm\^^ti^tii 

lexN'yT^y 1 3(Dm^m&tnmmut:^^h. Btria^is 

[0 0 5 7] ^fc. mM^2 0\zm«i\^rz:^^^M(Oy<y 

"rv^Simwmmn. m^mi4. 15. 16. 17. 

i.rzmum.ii(om\Bi^m&f)^h. wis^<s/xy 1 3<om. 
[0 0 5 8] m^mi\zum\^tL:^^m(Dy<y7'v<Dt& 
Scmmffi*^ />/^< t t>i4mii:^tw/<iy7^y lii^^uT 

^(^^??i-6«EE±#d5«i'NLfc:±T% Jfemmiffifit 



[0 0 5 9] ¥«ttffiJ^fe6^<S^7^y i?'^ ^>^ct< 

[0 0 6 0] Lfc*5oT. /<:xxy^^ 0^fj:<thikM 

m.miz^^yy' V \c^±i.xh^it^mmi^m^mm'ri>(D 

h>^-r. ^>^c^< h\>imMM\\z^<y^')\z^^\^X\^^fz 

[0 0 6 1] tz^x. nmmzy<y'rv\z^±'ri>ii^ 

[0 0 6 2] L/t;&5o-C. j8cm<0^*&;5>^«cm®»t3i5a 

wcmmm(D&^m^mcxh<>xh. Mcm\zx^^m\z 

ikm\zx6^m\zi&mi.x^<y7'v\z±c^mi'm 
[0 0 6 3] ^Tz. ikm\cx^^m\zmmi.xy<y'rv 

40 [006 4] £Jl±(0«Ftt^l^'&-r 5 t > «cmB#l-ffi'J^ L 

7jk't^m(Dm^^^A.rzmj^-m.m^i^%::^it^rzm^ 

[0 0 6 5] XoX. ^m(OB^^^A,tzmj£-MM^ 

50 5*2. jBcm««£<??^^d^*ic:^^t5«F^4a55>^wo^^T^l. 
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ii:-r. 4#tt^^-r— te:^^-ib^^t'5lil£$4±^^«3>^■ 
[0 0 6 6] ufc?j»5oT. »cm*o»®mi5S^«^^mjE 

[0 0 6 71 ^(Dtzib. ^^^Wcm(7yikmmM-^K 

*5»t 6 5^11^0 gJ#«:^Ayf£mm-- m«#tt;5-b $ 
[0 0 6 81 %fz. fS:*^2(ClE®bfc*^0^c75/^:y7^ 

[0 0 6 91 li*3S3lw|E«Lyc;*:%0^O/<:y 

t t>«fmiEWic/<y y \^^^\^x\^^tz%mMji^m^m 
m'rh<o\z-\'jiftj:nMm.t'r^:Ltx\ i^mMMt-m-^ 

[00 70] 'jxT^ y (DtkmmMm^m^<D:km 



72 

[0 0 7 1 1 U/ctJ^oT. ^^o::^®?ffifiIl:iJ:<5:£:ft^Sf 

MLm^rfotzy<^yy'])<Dikm.mi^^^K m^(^i^Mmm. 
t)^hm<)^i^phitx nmmmm\:ii&T'r^^x(om\^. m 
mmzm]^\^fztQ^mjEtnmmmtf)-h. i^m(Dmm 
^^A.fzm&-mm.^i±^^it>^t. :L<Di^m<o^^^ 

t\.x\^^ht\.xi^s W\'^<o^'mMm^^hnn^^aotz 
[0 0 7 2] *fc. a*3S4t;il5«tLyt:*:^?^«0/<^/-r 

m-r^t. mm(Dmm\^^\^^x%^\^tzWimm'^%mm\ 
mesiaicfs ctzi^^ ^<DWimM\^mtmfz\^^^\^fz^ 

[0 0 7 31 -^. ¥^^^«g(;ife€>^'<:x7^y {>^ir< 
[0 0 7 4] Lfc;55oT. /^^^T^y^SK d^/jr<^t*5:® 

40 mM\^^<^y'r ]) \z.mi^\^x\>^fz^mM6^m^mn'r^(r> 

^p^-f. />/^< t>»miStai;i^^5/7^y l-*feL'T^^/c: 
m'P\^X\^^^m(r>y<^y'r V (Oi^l-m&tnmMMtt'-h 

50 [0 0 7 5] ^ur. -:/^/cC< i: t»mitffirJwx<s^7^y tw 
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[0 0 7 61 ^w^x% i*m^{:i^<i/xy iw^^-r^^)- 

[0 0 7 7] Lfc;65oT. iftmcogfl*^?!>-biftmmiSS;55S 

t>. mm:ix.^^m\^^m\^x^<y'r'j\z,±c^^^m 

[0 0 7 8] ijrmtcJ:5:»1^lwfiiaUT/<:y7^y 

x-eu*^^>-fr-rx -tojg^. «cm*5j^T uTSfemmiS 30 
[0 0 7 9] !^M.(o(i^^^m^^^t. Wimm\^m'&\^ 

[0 0 8 0] XoX. ii^m<omm^^^fdW^-mM^ 40 

[0 0 8 1] x^tzt^^x. ■mm^(oimMm.t^^m& 

t^m'^\.Xi^}bht\^^^'^y'r])^ii^m<r>^m^^/^^tL 
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[0 0 8 2] ^(Dtzisb. ^^^tkm<Dmmmm'^. 
< thikmm,mcy<yy'v\z^±\^x\^^fzjtmm^m^ 

^(D^m^^kjfzm^-mim^^. /<:yxy<7)3^sj5t 
^^<o7i.\z.^n\^tz^m<Dm^^'^^fii\^^m&-mM^ 
^>/^< t t»miEetrir/<5/xy ic«igfeuri>/c: 

nmmm(Dmn\^xv ^±mf)mM i.tz^m\:ix ^mm 

[0 0 8 3] ctoT. <i^^^< ^ tScmiltili-^-^:^^' y I- 

^±i.xh^rz%mm^m^mm't^(D\c-\-^fj:mmm\zi 

m<o^^(Dm^^^Ayrzmj£-mu^\^^m\^^xm'^\^ 
Tzm^miEiD^t. ^m<Dm^^^'^^j:^^mE.-mm,^ 

[0 0 8 4] -tux. ^m(om^^'^^^j:y^^m&-m& 
\^^tz^mm^m^mm'r^<D\z+^fj:mmm{:ix^m^ 

^Mcm^mthi-^ti!(Dy<y'rVib^W-mV^m^^h^fzt1R 

E.ic^tz^mxh^:itf)^h. ^m(omm^^/^tzmE, 

(DmmmB^m:^^\^^x^t?^xo\z.mjE$A:^[^\^^>y k 
^"^^t. ^(Diyy b'i^(D^m(Dm^^^Aytzmj^-m. 

[0 0 8 5] $t>lC. li*«5lCfa«U^ci*^l^(7)^^^>' 

T^y (^>M^HlKmEE^IIS^:^fcl-<ti^f^v ff*«4(cfB«cU 

fC*^0.^CO>'<y7' y CO^IHI^®E?llg;^&|:l:feV^Xs 

/jr< ^t>ScmiEtfIlw''<:y7^y lw^^LXi>/b5£m{ii|5>Hz 
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[0 0 8 6] *fc. m^me{cmm\^ti^mm<r>y<yy' 
i^\^t. miG:\^m.^(Dm^^m&<omt\^xmi^tx.tzL 

[0 0 8 71 :iixtmz. W-mVtmtfj:^tzy<y7'V i)^ 
[0 0 8 81 m:^m7\zm^l.rc^^m(7)y<y 

rcm&-mm^\±^{^x^iEm\:^i^m^tix. zco^m 

[0 0 8 91 -^tz. »*3g8J;ifE«cUfc**McOy<5/7^ 

m^(Di^mmm'X. ^<DMm(D<&<D^^\zn\^xy<y'r 
y ^^h<Dmts^m\::mmmmzm^^^tix\^^^Wr^xh 
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\zx<>x^±LrzMimm^m\^x^mj^^T^±mhm 

(0 0 901 -:^> y<y'r]) (Dnmmmmiim^(o:km 

mmt^hm^j^Lx. m±mMm'^m:x^(o^m(Dnm 
f)mm ^ tix I ^ -s^jcio tt am:kiscmmu^i^±(o @ m 

m^\^x\^^^Mcmm^m\^x ^mjE^T\^n. m:kmti 
m^n^l^^^(oMWi<o^^\zmt}^m^'r^ r t xm± 
\^rzikmm^m\^x^mjE^Tf&^i'xmm±^ti'r. m 
'^(D^mMm^x. -siftm^ff o tzz^t^x^ x^^ i^tz 

ffiiiiteT ufcc t\:ix\) mm Lfc:^^i^< m^!^^^(D^ 

[0 0 9 1 ] L/c^^oT. m^<7)i^m^m\:^x^^'^'^ 
tkm^n^fzy<y7'D(oikmmmmt>K m:&(D:kmmm 
^^hwpy^thibx Bmmmm^&T-r^-txiDr^iz. m 

^Ayrzmj^-mmf^^^m\^^xm^i.fzm.iE(Dm^mm 

nTi^6i:UTt. m^(^i^Mmm\^x^^m^rforz 
c t ctox^^ i.rz^mm^m\^x^mjE^T(D 0 
-h. nnmmii^^mmMm^\&rT\.tz:Lt\z,xr)mm\^ 

[0 0 9 21 m^m9{Z^Vil.tz:$:^m(Dy<^y 
6. 7XnS\zm^l.rz:^^m<Dy<yy'V(Dm\B}^mJ£ 

mj£hmt'r^<7)x\ mwmBc^Ti^(o'^ihmmtfj: 

m^m^mm-r^(o{z-^^fj:mmm\::x^'^^^ijkmm 
{z:^t^fz^m<Dm^^'^/^rzmE.-mm^i^^m\^^x^ 
^(Dm^mj£%:mm\^tz^,^.tx\ y<yTV(DmmmM 
t^^taht. ^<y'rV(ommi^m^^^cxn^m&^T 
m^K^^tixy^^hi^'^m&j&^t. y<y'r')(ommm. 

[0 0 9 31 L;5^L. 5>^1^7Pj|$@^■^^/^^^miE-m« 

mirh(D\Z'\'iiftimMm\^x ^'&'k'^Wim.^\^^^tz^ 
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[0 0 9 4] *fc. ^^^1 OiZ.tdMi.ftj$^^m<Oy<^y 
V ^mmn:fimzXtli't. It*«4. 5. 6. 7. 8 

[0 0 9 5] 1^. J[^±(Dlt*3l(Cf2^Ufc:*:^0>q<^'^<:y 

[0 0 9 6] m-h. ^-r. mi(o:fjmti.x. wiuy<y 

-m»t#ttom2 03fi(aft/S^i:^5ft«). WfE®l<?5ifi 

<r>^.^. m^f^^2(7?ifi^4^ftj^^^cJ:oT^$i^6m/E- 
aiffi#tift,^±tc^2c?D.^.^^tL^'n^i^. ttliEm2(0 

.^jc^ic-r 6S 2 (oi*mmac;55«EtL^c i: # » 2 ommp* 

^ic-r 5^ 1 (DimMMt^^UM^ t^mi (om&nr^ 

m.^.^. gfrfs^2(DifiMftj^^(cj:oT^^n6miE- 
ms£4#ttft/s±iwS,^ stjies 2 (75.^. ^ ntimm 1 ^^2© 

t flfrlEm 1 ^7)^!>^>^.T-(7)gfm®ac ^ 1:1 J: o X^n^'ti^ 

iE!&T^^m^fcmi(omAE{m^^is^^tmc. mis 

m 1 O,^.^ MfE^ 2 <D2©^.^. <>: ^S-^iEiSr^S 2 (Dmm 

MIES 1 (o»mm?5e<i: MiB^ 2 o®;£,ST-c7)*jfm@ 
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B^*46/c:tilf5miS-U^^2<7)M,^^^ID^¥i&UT 

X y (DHftte^esfct. whs y<y7'v<D^^m(o^^^'^i^ 

[0 0 9 7] ^(0_hT% ^2(;:):^fci: LT. ±aiUfc^ 

i(D:^^xnm2<o:^mctu^x. m^mi<oj^t«i^ 
10 m2(;),^.<i:^. ttris^i(7DiSfaft;^^^Hirf5^2cDiS<a 

[0 0 9 8] B3o:;^j*i: Lx. ±^u/cma 

tD:^ife3^»im2(7:):^fet::SPx.T. ttlis^ i tT:^.'^.^ mrlS^ 

2<Dj^.t^. ^fBmiC0jfi(a*fe^Rt/flafEm2(7)i6{H 

*j^^±c7). coifi«fti^^S:U^m2(7)ifc(aft 

i^mmf&^^^^'T^±<0}^t-r^^o\^\^xi>x\^\ 

20 [0 0 9 9] ^fc. ^4(7:>;^?fe<h LT. ±mi.rcmi(0 

jjm7b^m3(D:^f^(D\,^'rtLt)^cmx,x^ sfiiE^Koifi 
ffl ft t MIEm 2 <5: ^ ^ o 

mt^mm(Dmm^m^iaMi.xt&i!ti. i2itu-cis<j: 

[0 10 0] ^LT. ±mi.timi<D:^f^\zj:ti^t^ y< 

yy'VcD. (}^fj:< ti,ikmmm::tn^<y'rV\^m^\^X 

^wcmmcmmm::m^\^tcy<yy' v (om^mjEt^m 

30 mmtt^h. tkmmm(7^mm^Ki6^^^^<y'r'j<Dt!^^ 

mm^^^t. sfemmsscojg'j^^twjbMte^^^^r-y 
i'm!£tnmmmt<Dmm^7!k-rmj£-mm^^(om2 

[0 1 0 1 1 ^feJw. mi(7)i5:U^^^\^XoXm^th^ 

mjE-m«c#ttft^±{w^i<75^*. m2<Dj&u»m^ 
\:ix^xm^n^ms.-mM^^»m±\^m 2 (dj§.^^ 

[0102] -^rUT. m2(DMA^mt?'r^m2<DWcmm 

40 mi)mh^tit^m2<DmJ£^T^±C^'^^. y<y'rV 

tm2 <D^mm.i7ififi^f)- h^j:^m2 (D^^m.m. 

<bl^-(^)«fciffi<^^i-5mico®^,^.^. Mismioifi 

fzt^mi(om&^r^±c^'^^. >'<5/7^yo3^}gfex 

lgttffi^^i-6m2(7)S.^,^,^. ttlf5S2(7:)i5fftftJ^^ 

\zxoxm^ti^m&-mm^i±Af^-t\zm^-ri>o 

[0 10 3] ^OS. |g2(0,*ttSl<^S^/^.i:«rJS-S^ 

50 m^(omi(Dmmi:. m2(Dnmmmt9ii(om^M.x 
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[0 10 4] z<Dx^\^ 1.x ii^i5t> tern K^^iEmmtf^ 
2(DmjEmmt^i}mw^i^'r^:itx\ cix«b2ocD« 

10 10 5] -^fc. ±v!^\^rzm2(D:)jit\:ixtii:i. ^1 
(D.^tm2(D.^.t^. mi<oi&u^^^tm2<Dj5:iSi^ 

m(o^tE't^mmp^(oi£n(o.^t\^xi^^(Dx\ mm^ 

[0 10 6] ^h\^. ±5iIvUfcm3t7:»*&»rj:tvf^. m 

l<r>f§.t%2<K>M.t^. ^1 (D3fi(fl*i^5tS:t/^2cr)i£c 
fJ^l*J©^±eO. r^^^b^l<?5i5f^tt^5^S^/m2^75ifi^£l 

m^mc^^'r^±<o.^.t\^x\^^^(ox\ m«4^*«>6 

f^^y"-^ ^^ffi-r 6 %^<D\Z.^-<XWm,<T^K^ c t 
[0 10 7] *fc. ±izl!U}^c^4 0:^fet;iJ::h,(^. ^1 

<SrSfTtom^B#r«^^ii5l^U-C^^. ISIS LTV ^5C0T% 

w^^St^Urd^b. ^l<Oi&<Hfti^^i:S2 0ififfilft 
[0 10 8] I»*^l 1 (:ilEStLyc;^%0>^O^< 

t»miStrii;i/<5/7^y 1 3Jc%^L'ri/>^c3£miB!l5i'S^ 



[0 10 9] -:f5^ ^m^m^^^^^yy- V i 3^K 
[0 110] Ufc^i^oT. /^';/7^y 1 3^K '>/jr< 

«cms:^t-y<5/xy i 3{c»^b-ci^^?ism^ai55'ffi<S:» 

3 {z^^\.x\^^tc^mm^m^mmi-^<o\:i-ti^fj:m^ 
mf>^hWcmMmf>*^i^'p\^x\f^i>m(r>y<-/'r V i scoss^ 

[0 111] ^rC-^T-. Mcmmzy<^yy'V 1 3 tr^^i" 

:km\zm'r^-^x\^m-r^^m^r^wm^j:^t. 

[0 112] UiTcdJoT. »cm<^^^fej^^^«ca®?5£?5^S 

iicmmWi(om:kmf)>mcxh<:>xi^. ikrni^^^^^^^ 
mm\^Xy<>y'rV 1 3lr^C-5CT-mEEom/EP*TS: 

oTt>. mmz:;:^i^mz1^m\^Xy<y7'') 13tc^C 
[0 113] ^/c. *jcm«^J:55^ffii-e®ut:^^';^v^y 

-^xm\^'rhh(0(D. imMMf)-m,^m^m\^tim^ 
-<-y^x\^t^w.'>'±'r. nrntmri^xikm 

40 [0 114] ]^x±(D!^\^^m^-r^t. nm^\^B\m\^ 
m ^ 7r:-r^m(ose^%:^Aytzm& - mstt^ti # 

[0 115] J: or. :9'ffi(7)|^S«:'^/u/cmffi-tti«^^ 

^(Dohs wcm.mwL(Dmt[i^\^isk-fi>m^^i^{zo\^^x 
50 (1. »m®fflc«i[^*stm^ra*5S>i6tii#«eflc*5g<bi- 
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[0 116] L/cd5oT. ^<!y7^y 1 3 tOjj[mmSS365@ff 

y 1 3odsg^m/£^»mmss<?:A^^5>ffiiKSi^f4»)tu^ 

[0 1171 ^<otiif>. ^m(Dm^^^A.tzmEE-mm 
-5/<5/-7^y 1 30. ^m(Dm^^^'^^j:^^mj£-mm^ 

^±<D. &f^< ti>WmMm^y<y'rV l 3tc^^Lr 

[0 1 1 8] ^/c. liJfe^l 2\:i^mi^rc:^mm(Dy<^y 

14^ffli^TitS@£EfS^^^2 3C(CJ: i?lt^^ix6^^ 
yxy 1 3(7)mffit?)M^mJEOltS;!i'^J:'9ii5<>:^6r^ 

[0 119] If^Jll 3lclEtcL/c*^P>^f7)^< 

:xxy^^^®/E««^S(-ct;h.f^. 1 1 Xtll 2 

<D:^mi5?ctI(i. ^o^M(75tec?:'ft^tw^UT^<5/xy 1 
3 ;^>> lb (Dmti ^5 {E(cia^f^B# S tuT I ^ 5 »^T* 
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»® J: o ^ U fcJfcmiffil^^ffiJ- J: 5 mJE^T ±(h1 

-smjEPiT^&^/^i/T^y 1 sioda^miEd^itLfc^^ffiiw 
[0 12 0] — /<5^7^y 1 3 <D^mMMUf)'^wiM(D 

xoxm±i.rctkmM^m\^x^mjE^r(D. Mcmmm 
[0 12 1] i^ftt^ox. m'^<o:Kmmm\^x^m'^^ 

20 mw^i^Pii^^^ 2 3 Af)*-^m(DBW^^A.rzmf^-m. 
^\^^mi^xm^mmm&^^2 3ctim^-r^m.^(o 
fj:^mm^tix\^^^ti.xij. m'^(^±mmm\^x^n 

m^ff o r ^ ic J: o L fc;5$cm^'J^<^lc J: ^) m/E 
[0 12 2] ^tc. ?S3^^1 4i;ifS«U3t*5l0^a)^<iX 

30 ]) m\Bi^mj£r^wmm\^xthit. /<yxy i 3^5ff9 
y 1 3(;i^^bTi/^fc5EmiK«J5>fi2^mSi~^^^t-+5>^<^ 

40 [0 12 3] ^mikm\^h^^<yr-]) 1 3f)K <P 

[0 12 4] i.tif}'^^X. y<y'r]) 1 3^K < i: ti 

tkm&m:iy<y'r]) 1 3\c^^\^x\^^fz^mmi^m^m 

50 5E®fflfl<^5^ffi**«!&^^^J-li»J8 L# tb-Ci>/jri>«ffilc 
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[0 12 5] ^Lx. ttJfiftmiSStrJii^^^/T^y i 

1 3;!i5&i*^ufc^i;i«^$;ix6it^mffi<7>fi:(i. 
»fm^w^^i"'5mio/<'yxy 1 3d5^«^;;^*>o/c^ 

{g^Ufc#-&(7). ^(D5FS&4^^iw:^Jt6/<.yxy 1 3(D 
SHiTlw/^^yxy 1 3{:i^^UTi^fc:^®{RfJ5><^^«?i''^-r 

[0 12 6] ^r^T-. S[®^tC/<.yxy 1 3{:i^^-r 

[0 12 7] ufc^^ox. ;5jfmcor^*^*>'b«tmmt»£j55^ 

jgiaUT^'^^yxy 1 3{C!^i::54^^®Ec7D®E|^Tl: 
oTt. «cmtcJ:-55)-fii«-^EgUT^<:yx y 1 3Jc^C 

10 12 81 ^ft. wcm\^x^6^m{^mm{.xy<^y7'}) 

[0 12 9] u±(D(^^^m^-r^t. ticm^\^m^\^ 

m,mmm^wcmMm(on^izx^mE.^T&<omm(r>9e^ 
lo 1 3 01 j:ox. ^m<Dm^^^A.tzm&-mM^ 
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»mm«t<a-^sfem0*F«i s o r t> i^^i s 15 ^^^it 

^m'r^W(.<om(D^t>mit\.x. hi>ikmMMm^nit>' 
-r 5 5 ^'»t tcig ^vjri ^ 

[0 13 1] \^rzf)-^X. y<y'r'J 1 3 (7)«cmm§?E?550f 
10 y 1 3C»iiSg^®/E^i*li;m«^7!»-^:»1^^1^t4fJtti^ 

Mimmm,i^'^tkm.mmi>m^j:oxh^^^^m^m 
[0 13 2] ^iDtzisb. ^m<Dmw^^Aytzmj£-mm 

14±<7). />/^< ^i,«jmiEHfri;i''<>xy i 3I-^^ut 
ifemmst (os^i;^ *3 «t 5 ^j-ffioi^s /ufcmm - m 

30 [0 13 3] J:oT. <1^/<C< ^^«fmB:itIl:i''^:>'7^y 1 

m^cx^'^'^^^m^^^yTv 1 3^'-ffo/'c*i^co. 

2 7{;i|Slt^nTl>6. ^4^l®tCfeofc^<-;/xy 1 3 

\zm'r^^m<o^^^-^Ayrzi^^ h^<?5®flE-m?*#tt 
-r^^t^mjEtoffi^. ^«<^Bco^<5^^y i 3(D^m(o 

[0 13 4] ^LT. ^m<om^^^^^j:^^mj£-mm 
^m-r^t. <i^?ir< t t»®@:t(ii-^<5/x y i3ic^^ 

3t:&^Sfe®^F^^^r5tfl(75/<:y7^y 1 3 7!)'^^^it^||l;ife 

1 3<Dti^^mjE{z^rz^^xh^:Lti)^h. ^m(Dm^ 

50 ^^A.yh'®JE-m8e4#it^. :»ffi(0]KSS^^^/J:v^l8/E 
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10 13 5] Se>(-. »*3S1 5J;ifa«tUy£:*«0>^(Ox< 

1 3tD«^^aiE<hi&mm«D<t75^bi3fiStai^ 
[0 13 6] ^fc. I»3ft3ll 6lC|BttLfc;*:%P.^O/<:y 

joi/>T. /<5/7^y 1 3twm^mi>^h^tW'mi^mm^\ 
^^2 3E\zx^^m^ti^t. 1 
3<Dti^^mE,i>>^^mf^^mEbm'&^^A\:ix^m'& 
^n. ^(Dm. ^^m^mm^\^^2 3E\zx.^w^m^m 

\ch^tm^l^thtzy<y'rV 1 3/)^h<D^ ^pfji< thMc 

mMW^^^iy'rv 1 3\z^±i.x\^^tz^mm^^^mm 

m^tii>y<y'rv 1 3<Di^^mjEtikm.mmticm^^^ 
xm^mj^m^^^ 23c ^5*^ urcmsE<^*t^m/E^ 

titz^^m^m^^n^y^^yy'V 1 3(7:)iS^®E0M7!>^'b 
ffl[^ti:i^iJ:2 3 FJCJ: !9*«)ibixT. ^?¥®E^TfiIfE 
fr^S2 3GlcJ:t). mEE^Tfii[gtti^S:2 3 FCD^ii) 

[0 13 7] ztx^tmc. ^^m^mmm^^2 3E\zx 
>i< ^ t*feSiSflatw/<5/xy 1 3^c^^u■cv^fc5is;m<l!l 
^^6^icsij5e$tt5^<'>7"y 1 3<^i^^mffi<t»:mm«t 
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ti\zx^. m&^Tm^^^^2 3G[cxr)&m(Dm\z 

[0 13 8] ^blC. §«*3S1 7lwfS«tL/c:*^0^<7)/< 

y<-/'rU 1 3C0i^522^JJ[*^^'(l::'r6<ir. ^<.yxy 1 
3<?:)^ad5^{bLT/<iy7^y 1 3<OdS8^l;imtu6^^m 
10 JE^^{l:i-60T% ^^^miEP^Tfitate^^ 2 7 iClEtS 
$nXl^'5>^ff®EP^Tfii[^mffiI^Tffi[SM^i5 2 3G 

3 (DmaE<^«:£®/£^it^m/Eit^^^ 2 3 c u 

y 1 3(7:>j^322MS^^Mn^-6t. /^:yxy 1 3t^;ii22rMjg 
(CIS i:x^T?pmi£P?^T1fil:iiK^ ^ ixX v ^5i^^mlE^5> 
t. y<yTV 1 3(7)jii3Z2rasi;ifSCT^t:^mjEiw^e*$ 

[0 13 9] Ut&^U rMSSIta^^l 9t;iJ:!9«ltBStx 

20 tzm^mj£f^T^<o&^(Dn^mm^Tm^<DW.mmM. 
\z^n^y<yTv 1 3<7)i^iarag[^. t^g^ai^^ 1 9 

{zXVi(^m^tLrzy<iy'rV 1 3 (Dm?5E«^«l^m/E<^ltS 

B$,«(cibMt'5^<2/7^y 1 3(Dmmii^^t{z}tcx. 
m:e^i^2 3 J d^MiE-r^.^:. /<5^7^y 1 3<o^5a?as 
^mj^t\z^^^ti^<Dx\ miE^ik(Dm^mj£^Tm^ 

m^^^t. y<v'r]) 1 3(7:>j§iZ2ra@[<DtaiSl;iJ:6i^^^m 

30 ^^W^ti^::-t{zfj:^o 

[0 14 0] ^/c. lt:5R^l 8l;i|E®Lfc*:%0>^a5/<s/ 
xy ^aS^3^®i:iJ:nj^. tf*«14. 15. 16X 
*i 1 7 (cfS«c L3t:*:^P>^<0/< yT]) ^&^Wmm\z^\^ > 

3 A<D7^6b^^m(D^m^^/utzmjE-mm^i^ 
^\zxr>jEmzR^^tix. z(D^m(Dm^%:^/^ytzm 

^^n^^^'^'T'y 1 3 (D^fficoit^mjEcDfss^. c(7) 

[0 14 1] ^^ic. Ifjk^l 9{cf5®L/ci*^0>q(7)/< 

';/xyco^iH]3smH?a^3^et-«tix«^. is*«i4. i 

5. 16. 1 7Xm 8\Z^^\^ft:^W^(D^<yirV(0 

(D^mzM\^x^<y7']) 1 3/)^h<r>mM'^mzmmmf^ 
so \zmf^$tix\^^^m^xh^xh. ^(o»^<ommm.^ 
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[0 14 21 — ^'^tyxy 1 3 (DWcmm,MU^m^(7) 
x<:>xm±\^tctkmm^m\::x^mmf^T(o. wimmm 

[0 14 3] U/Ji7!i?or. @Ff^(^:^m«EfiIt;ii:5^:ft^^ 

s^m^fTofc/'<:yx]; 1 scD^mmumK m'^<D:km 20 

^i4^ffiuNTmsmmit^^i9:2 3C/5i5ti:^i-5m^ii?:> 

fj:^mm^tix\^^^ti.xij. m^<^i^mum\zx^Mc 
m^ff^tiz t [:ix^x^±{^tiWcmm^mzx 

[0 14 4] ^fc. m:^m2 o\zmm\^ti^^m(Dy<y 
T'v^mms^mmizxtiri. i»3tt35i4. .15. le. 

fj:\^^^&(7:>m\Bi^m&^m\^^^^tx\ :L(Dm\B\^mjE 

[0 14 5] fS). ^:X±(Dm:^^\cm^l.ti:^mM<Oy<y 

0i^LT. »i(DXo^j:mm^um^^ztf)^-x^^o 
[0146] in*^. -^-r. sioi^s^uT. m2<Dm 
^«^(aic^-r<t trrfB^'^-;^7^y 1 30. />/^< t 
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m^^m^^thit. m^<y'rv 1 3o:>^^mfEttkmmm 

1 3(^)«^®Et«cmmisft^<^<eB8^^-rwfsmm-m 
S2 3K<b. t}its.m2<Di&&Am^\zx<:>xm^ti^m 

fB/<5/7^y 1 3<Dfmiijitmi(7)^mmmf&^^f)^ii:>^j:i> 
t^t^mi(^i5:&^i^^\zx^xm^ti^w^-mm, 

\zMft^-r^m 1 <0«cli®Sft*5i«ixfci: 1 (omm^T 
%:^C^^t^^<yy'V 1 3 t7)^Sln^f5 2 055'<^ig;fei:^ 

(Dffi^t.'S^. m^e.m2(Dj6:&}&f^^\zx<>xm^th^m 
fE-m.m<^^^^±\zm^i^. mifB^2o,^.^HfjfE^i 
offi^,^,^^jfe-s^:B:;®comi^{»#4^. «riE^2o«cm 

m^tmltd.m 2 (Dm'&.^.X(Dt!imMMt \:iXoX^tL^* 

t\.±c^. mt^m2<D^mi&m.f&^^zx^mj^^r(Dm 
^{z^m^-r^m^iELx. wium2<D^mm:^f^^izx 

tftiE^ 1 <D,^.ttfi^m 2 <Dm^j^t^m^m.^(Dm 2 (d 
mm^. MiEB 1 <7:>m:mmm t mt^m 2 (Dm'^.^.x<r>ik 
mM&it\cxox^ti^'ti±c^. tuttm 1 (o^^min 
jiSt^\:ix^mm^T(r>^^{zm^-r^eMiEi.Xs wfriE 
m 1 (D^mm^j^^ic x ^mf^^T^^^^^tif^ 2 com 
iEmm^:^ib. m^i^timimmi(omm^mtm2(Dm 
iEmmt^mww-i^i^x^i^mm^:!^^^mw^^2 3 

Li:^<lx:T43!9> K«»^^2 3 L(;i<to-C*J6fcHfr 
t^^m^m^t}]td.y<y7'V 1 3(Dm^mi^Witl.X:^i!b 

[0 14 7] ^(D±x\ m2<Dmmt ur. ±mi.rc^ 
1 co^ja<^tfifigfw^D;t-c. m^^mi<DM.tm^m2<D;^ 

t^. HtrfB^l C0i5(aft^^<i:tfrfem2(DififJaft^^=Sr 

[0 14 8] ^h\z. ms(DmmtLx. ia^u/csi 

OSIgXJlS2(7)^et^«^i:i^D;tT. SfrlE^lO,^.^ 

ffiriaS2<?:»,fe^r«rx fflfami c^iftffilft^^Rt/fl»i5m2 

ifi{aft^^^3ft4?)-5fci^)ai:^Lrcafiie^<2/7^y i 3(o«c 
mm.m<om^m,9Lm::m^-r^±(oM.t't^x^\cm^ 
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[0 14 9] ^fc. m4(Dmm.t\^x. ±a:Lfcsit^ 

^<bttff5^2t7)iS{flfti^^^*i^6/ci6(;i. tfrfev'^ryx 

wic9j5£u/£:WS5>'<5/xu 1 3(75«^ms^«tmm«t 

2 3 b A>Sr^-r6J:5)tc«lAJtL/c3Se^S&ffiU'CtJ: 

[0 15 01 ^LTs ±.7^^\^timi(Dmm<omf^\^xth 
3ic^^uTi^fc^mm<iE^ft?rN-r^<7)ic-h5i'/^m?5S 

^®2 3K;5S3ftai)5o 
[0 15 1] ^tc. y<y7'V 1 3(7:^Mffil5i:^3Rft?)^l-^ 

icoffi^.^^. t&f5»10ift(a*iS^l2:J:oT^^^x5 

fern 1 o^^.ic^-rsmi <7?»m®8£j55a£;fty5ii: #m 1 

^J-fiiSfei^^;^^ ^ -5 S 2 cTP-a^^lgfei <t f^- coSfetffi^ 
**r5^2coi®S.^.^r. mrie^2(7)3fi{fl*j^^l:iJ:oT 

[0 15 2] ?a^^^2 3Ld^ ^2(7:»,^.^^1 

5. m2(7)5)^<^S}rL^:9't:icJ:6mffiP^T(7:>^l3:1=i^i- 

tm2 (Dm^^^^x(DnmM,m t\zx^ x^ti^'ti± c 

eSffliELT. »ia5^>ffiSSt^:»«^<J:6mBEP*T5)-Sr 

> fern 2 (Dffi jE{g,^ ^* e!!> 60 
(0 1 5 3] ^LTSmi:!. JgS^^2 3 L^^. 

:Ltx\ rtLb2oo^jEM«4605p*&fa^^x^,y7^y 1 
3(Di^^^tl.X:^ib^:itf)^h. m^(0^m.M\zX^ 
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s/T^y 1 3<0*fi}Sta$r*4?)6C^*5-C#6o 
[0 15 4] ^fc. ±a!L/c^2(03^®(7)^*lcj:^ 
J^. Si cO,^.t^2C0,*it^. mi <^ififaft^^tS2 

'5C^^?:f<-r'5wi: i>^X^ i>o 

10 [0 15 5] ^e^i:i> ±.m\^f:.y^z(Dmm.<r>mm^x.t\^ 

-5 r t Srd^^J^jr < -r 5 r i: 5. 
20 [0 15 6] ^fc. ±.^\^fz.^A(D:^mzXtiVi.. isit 
^^2 3bA?Ji^ Si(Oififiltti^^i:m2coiaM*^^ 

ISlgLTl^-6(7)T\ ::(;^f5lg^l^2 3 b A7&^IStgUTV^ 
[0 15 7] 

y ^s?gS3^®<b*{;i. m^^^^.y.xm^'t^-b-. ^ 

[0 I 5 B] 12V*:. 4 2V*:. ev*. 

AO -mst (v-i) ^^(DMi-Xs msR-a^AkCTTk-rxo 

[0 1 5 9] V- IiJ#tt<^^3IC7r:-rJ:5{w. l^^V 

= a I + bT-i5(a-r'5r<i:t>T-#5*5. sstw^-r^^fii 

fl|lc^D^^T/<^/xy 1 3(;5j3fiSfeilcj:5ifi<av- I 
Sr3ft*5>5^lcil. 04JC:^i-<J: 9t-. V=a 12 +b I 

+ c 2a;:^cDifi®*jS^^S/J>i:^j^t:iJ:oT^5 

50 [0 16 01 ±aiLfc:J:9?i:fc:m«DSri£MI^-r5:&?^^ 
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*tc*Dft5^<!xx y <??v- I ii#tt<o^ 1 c^iaffiitti^^M 

a>^2 6035fafti^^M2 0 20(0^3j|5#e)ttSo ^.^iS. 
!a 6 t;if5«lcc05*;H^-7^- ^ J: o r # Mz.^m^ft 

[0161] —-)5(r>'&BMm^yi 1 ^T^s-g^. «jmr?^*6^ 

[016 2] ±iSL/bV- I1#140 2oOififa*^^M 

l25:t/M2X^^t^5ia^^^*^^ffl'/^T. ^^.vt' !^ 

[0 16 3] ^-r. miXCfr-'t^by^. ±ISifi(H*i^^ 

^;tc l;5^'3i£fil*ia±<^.^.A^X(7:'«lE^TA V 1 >^ 
*i^)6o ::<7)A V 1 ^,^.AXcDm?5fc I ir-l^^Ufciil 

R + Rp o 1 1 =A V 1/ I 1 
[0 16 4] ElZtC^-rJ: 9tC. 

6^;i-C 2 ;&^^a(aftiS±<O.SB ^ X(7)®ff f^T A V 2 
^*«<)5o A V 2 ^,^.BXc^^at I 2Xl^^bfcM 
li. jMfeKRi::i|56«tt<^^<^«75teol£tt^5>Xfc65> 
ffil£ln^$>iO^(^^,*iX(^1£Rp o 1 2^tm\^tz,'^^ 

R + Rp o 1 2 = AV2/I 2 
X-*)6o 

[0 16 5] ±fE2,feAS:T/BO-&jSe6t<^fii[<^^AR 

AR = R + Rpol 1- (R + Rpol 2) =Rpol 
1 -R p o 1 2 



.'^ARO«Bic:fcJt65)'*iStafiSc5><^ll^^^^o 
Cttfl. llpl(D»li;*(753WS^R(i^<kU^j^^^-<!:*^^ 

[0166] 1 x^$n^®flfti®±i::ii. 

la 8 iC^r J: ^ i-. ^M2<7:)ia(i^*/S±tCjS^U/c:ffiE 
<r>M.^\ci^\^^^m^^ (R + Rpo 1 2) lii^ui/^ia 

(R + Rpo 1 1' ) ^>bo/c.*^.A' ^5^aE-r6o ^ 
fc. ^M2X^$iX'5ifi<Hfti^±t;it>> lasirTH-rj: 7 
^Mi<?5ia(aft^±J:ijS»^U/tffiit<o,SAJc:*D*t5 

10 ^jm.^ (R + R p o 1 1) (R+p o 1 

2' ) ^t>ofc,^.B' -r/.^i^*,, 

R + Rpoll' =R-fRpol2 

R + Rpoll=R-f-Rpol2' 

i:/j^^,^B' 7i55^M2X^^tb^ififW*i^±t-#«£i" 

[0 16 7] ^-r5^:l. ,^A' ci^oft 5m«s.u^m;E^ 

^tht'tll 1' S.t/Vl' ,t .^.B' {CioJt^m^S: 
t/mJE^^tb-t*:K I 2' RXJ^V2' t-t^t. J^A' CO 
20 (II' . VI' ) t.'^B(r>mm (12. V2) 

^)^fiiS^5^^5>^^^il[;!^>SV^|c^L<. ^fc^.AOi^^ (I 
1. VI) ^,*^B' (I 2' . V2' ) (D^mm^^fS.^ 

[0 16 8] ^-r> B,^.^S*^L. rO,^.B(7:>'a^^1S 
in,(om (R + Rp o 1 2) <i:^Ui/MiI<^^o,^.A' <7)m 

[0 16 9] ^1 X^$tv5^fflft,«^OS$tt^C^-r 
6^>^^C l7!)>ib:i^,^.A' ^X-C>mBE^T^A V 1' t 

30 AVl'=Cl-(alIl'2H-blIl'H-Cl) 
= (R + R p o 1 2) II' 

-(alll' H-bl)=R + Rpol2 

t^j:^. .^.A' omSc I 1' *i 

II' =- (bl+R-fRpol2)/al 

R + Rpol2 (=R+poll' ) =AV2/I2 

(=AV 1' /II') 
X*>6<OX% 

40 II' =- (bl + (AV2XI2) ) /al 
= - Cbl + (AVI' yi 1' ) ] /al 

tfji^o -^tc. ,^.A' cJomEEvi' 

Vl'=alIl'2+blIl'+Cl 

x*)5(?>x% .^,A' <Dmm (I 1' . VI' ) 
[0 1 7 0] i^i^icLx. A.^.^mmt\^. :z<dM.A<0 

ISfctfil (R + Rpo 1 1) t^LU^«S^^o.^.B' com 
St I 2' <5:miEV2' t>. 
50 12' =- [b2-h (AVl/Il) ) /a2 
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= - [b2-h (AV2' / I 2' ) ] /a 2 
V2' =a2I2' 2 H-b2I2' +C2 

2X'S^n5ifif6i*^(7)^#(C»"r6^K'C2;5-bw(7) 

[0 17 1] ±ai<7?j:5«-LT. <omm (i 

A' (II' . VI' ) tJ^.BCOmm (I 2. V 

2) t^f^^mmLi<Dmm^*isb^:Lt\zx^x^^ 

m.ffi(Om.Rlt>*^^ibhti^o CO-g-^Sin^T^filR 111. io 

x^x±ci>m,j^^T(om (VI' -v2) ^^,s»wio 
i^-cfflc*x5m«£oM (II' -12) \zxox^^-r^ 

R1=(V1'-V2)/(I1'-I2) 

[0 17 2] ^^^^^:lUT. .^.b' (omm ( i 2' . v 

(I 2' . V2' ) ^,SAOia^:S (I Ix VI) t^f^ 

j^&^L 2(Dmm^^^i> :i t{zx^x^f&m.in(om.R 20 

2;!i53Ri^ib^x5o r<7:>'&*S*n<?:>filR2(i. fl^^ijit^ 
ffi®fei^5>Rpol 1 <!:j6-p5?:^^'a^^ffifial::<toT^fei: 
-S^JEI^T^o^ (V1-V2' ) Sr#.«^c4b*^/^•C«tt5 
m?5fc<^^ (11-12' ) {zXoX^n-r^Ct{:iJ:<> 

R2= (V1-V2' ) / (11-12' ) 

[0 17 3] L75>L/jr;65ib. ±i^<D X o \Zl.X:^lsbbtl 
'S'&^tgSiOiaR 1 RXfK 2 Ji. j^Sfei 

( C:fo V > T«^X ^ m?5ft J: o r 1^^ U X ^ i^) fc t> 

T\ m.^^tn-mi^^£^\ 2,#.r«icoM#^<3fiSfei<i:- 

[0 17 4] ife-r. ,i^.B^S2pl;iUfc#-&fCol>TR^ 
R1=R1' +Rpol2=Rl' +Rpoll' 

mi 2 t(om\zm^-r^mmr^mti^:i t{zxox±c 4o 

5m/E^T»is 5>8i®<7C^5>R poll' (XflR p o 
1 2) i;:,^.A' (ommi 1' ^,^.B(om^£i 2(DMlc*g 

^-r^mMt^mn^zticxox^c^ m&f^Tii^tf: 

Rl' (I 1' - I 2) = [VI' +Rp o 1 1' (I 
1' - I 2) ] -V 2 

[0 17 5] z(D^^mm-r^t. 

Rl' (ll'-I2) = (Vl'-V2)+Rpol 

1' ( I 1' - I 2) 50 
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t^j:^o -rX-. Rpoll'=AVl'/Il'-R 

1' -c*>e6ox^. 

Rl' (I1'-I2) = (V1'-V2) + (AV 
1' XII' -R 1' ) X (II' - I 2) 
2R1' (I1'-I2) = (V1'-V2)+AV 
1' /I 1' (I 1' - I 2) 

t^j:^. UX. 

Rl' = [(VI' -V2) + (AVI' / II' ) X 

(II' - I 2) ) /2 (II' - I 2) 
i)*^i^isbhtl^o (AVI' /I 1' ) »i (AV2 

/I 2) tm^m^^^t^-xt^^o 
[0 17 6] ».\z. M.A^mm\zi.rc^\zi,mmz{. 

X 

R2=R2' +Rpo 1 1=R2' H-Rpo 1 2' 

m«ti2' <Dm\zm^'r^mmiiimti^:it\zxox± 

C^WE^m. 5>ffilSln*:^R p o 1 1 2' (XIIR 
poll) lC,^.A<Dm«tI 1 tJ^.B' (DmMl 2' i:<7) 
M Ciffi ^ -r 5 m«c;55gfitu 5 C <!: J; o X^ C 6 mEE^T 
.^.B' c7:)mflE^5l#TtfXM:iEUX^tu»^J:< X »: 

R2' (11-12' ) =V1- [V2' -Rpol 
2' (11-12')] 
[0 17 7] r<DSt^S^-r5^. 
R2' (11-12' ) = (Vl-V2')+Rpol 
2' (11-12') 

tfj:^o CrX\ Rpol 2' =AV2' / I 2' -R 
2' Xfo^cOX. 

R2' (I 1- I 2' ) = (V1-V2' ) + (AV 

2' / I 2' -R 2' ) (11-12') 

2R 2' ( I 1 - I 2' ) = (V 1 - V2' ) + A V 

2' /I 2' (11-12') 

tfj:r). m^t LX. 

R2' = [ (V1-V2' ) -f (AV2' X12' ) 

( I 1- I 2' ) ) /2 (I 1 - I 2' ) 
;65*«>^:h.6o (AV2' / I 2' ) H (AVI 

/II) <bd5X#5o 

[0 17 8] ±aiL^cct 5>iw3ftj^)ibttAc2o(7)ii:R 1' 

Rt;^R2' (1. 2^<Dj^ARXJ^B^mm\Z\^^ 
ffiSSl^^^ (R poll' =Rpol2).t (Rpol 
1 =R p o 1 2' ) L^^t^S^cf^^vH-C 1 ;^)^^ 

<^«/EP^TAl' (AVI) i:^>T-C 2^^^com/EP^T 
A 2' (AV2) i:m\^^Xi^i^ftii(DXhi><OXs M(0 

R= (R 1' -hR 2' ) /2 
^^ectiilctoX. S<75lffi}£feiR*53ft4^)(^ft5o 
[0 17 9] ^rX\ /<:yxy 

0 7 717^13 9 ^#M^LX5fe-rife0>^-r5o ^i^'T^^ft^^i-m 
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[0 18 0] Z(OXo\:i\^xnhMzy<yy''J(r>^j&^n. 

1 (I) = all2 +bl + C 1 /^6 2i5k^T^^ix5 

i£-mMm\^(omK.\f.^/ 2 (d =a2i2 +b2i + 

C 2 /.^ -5 2 ISC^-C^ S S5 2 (Difi^ft^^M 2 t 

lo 1 8 1] mi<^ififfl*^^Mit;iJ:or^$ 

IC. B2(7)ifiM&;^^M2lcJ:oX^$tt5miE-'S;?Sg 
iI#i4tt;^-b(c^2(7),^.B^^*^)6o rco^^. ^i(7:>ifi 

xm:^th^m^^-mM^'&^^±.\^'^^hti^m2(oM. 
c t \cxox.Mci^M.(ommn^m^M.t'^^isbhti^ x 5 

[01821 ^ LT. m 2 to .SB tr^^lS-r^m 2 (DtkM 

5. /<5/7^y <03i3fi«}n.b^2 05^ffiSfet^£5>Rp o 1 2 
A^f>?i'5^2(0-&^SfetR 2 tf^-(0S^ia4r^-r6B 

ioS>:^.SA' ^i(Di5(Hfti^^Mi ±{cffi^-r6 40 

ixfc^#MlomBEP^TAVl^^i:$it5. ^<:y7^y 
OjM«<ni:» 1 iO^^fiiSfexfig^J-R poll t^ht^^m 1 
(O'&^SJnR 1 ^!^-(?5^Sfei«t^W-r5m2c7:)S,^,S 
B' ® 2<7>iajH*j^^M2±tcS.^-r6o 
[0 18 3] 2 0(^)S^,*IA' at/fB' d5?g^-c#/S: 
m2(DM.V>tm\<D^^'&.^.A' (Ir^ig-S^iE^L 1 C7P 
m 1 c^MMR 1 ^ 2 <Dl&mMM l2tW.\ (om^M. 

A' x<Dtscmmmi i' t\zx^x^th^'ti^c^. m 

2<0»ffiSfetfig»R p o 1 2 \ZX^m&f^T<om^R p 50 
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0 1 2 (II' - I 2) ilJ:!9ttjELfci±r% m2iD^ 
ffiffim^^^Rpo 1 2{cJ:-5mffiP*T»^l»<'^fcMl<0 

2<Dm^M.B' t^f^^m,^L2(Dm2<ommK2^^ 
m 1 <D^m,mm i itm2 (ommj^s' x(D»mmm i 

2' irtHctoT^n^'n^Ce. m 1 (O^^SSfei^^J'R 
p o 1 1 (;ict5mffil^TtO^:»Rp o 1 1 (II- I 
2' ) icj: !9*iiEUrc:±T\ m l<D^m^^f$.^R p o 

1 licj:6mjEP^T5>^l»VN^S2(0«iE«,^R2' 

[0 18 4] z<DX^\zL.x^isbrzmi(^^iEmmR 

1' ^S2 0ffliEffl#4R2' <b$:;^jpg¥i^-r6::tT\ 

ztih^KomiEmmRi' tm2(D^iEmmR2' t 

[0 18 5] ±i^l.rcX'?^J:^t^-^mi>^\^Xy<y'rV 

[0 18 6] mi 0^t.:$:^m<Oy<y'r V (D^'i'W^m'^ 
:f7m. y<y'r V (Dm^^mJ£m.n^f^. S:t>\ y<y'TV 

^ y ^sfa»^etoaiiis«^^-a5:/n y ^ {^LXn^-r^ 

mi 0'^^?lffif^'^lX*^-r:*:^JS?f^S8tO^^ 
^^w-^s (^:;^m;^r^^:fe^%ic+e^o ) ^^-^^^^^ 

[0 18 7] ^Ur. r(D/>>ryy :y K^MH. 

xyiyZ<omM:iM7LX=^'-'^^y:x^^\y—^S(r>^ti^ K 
^V:^v^^:7 h 7^^^^^i ii;i^iSU r->;^h*^T 

[0 18 8] ^fc. C(7?/N^yy :x K*f^fi. ^^3^^-^ 
$yi!i^J--=e— ^ S^v^^^L — ^ (%m 

jSLT/<^;/xy 1 3-^5£m^ii:^J:9»w^t^£$tLXV> 

[0 18 91 1^. ^-^i/^^^U— ^ 5*1^ blw, 
^cr);^^-^;^-r y^<D:^:y\zi^o^:y'J:y3(DibW\n 
iC, :n>^'::^x-3c07^-r^>r-/l-<Sr5S$«JWl-[Blte^ii:6 

[0 19 01 ^mmmWi(Oy^^ ]) y K*i^ 

(Eij^-^-ro ) %:lWt^B^X'X>i^^t. ^ti^X:ty 
1^ffiT-*)ofc^m^<or:^'iri^y y'^iMr^yhfSi^ 
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To ) m(om^^oi>*^trLh(D:^^ y'f' da^^ir-fo ) ^ 
[0 19 1] ^/c. ^^-v-y >'t/(w^Li^Ayfc^-^2 

[0 19 2] ^-'>y v^^ci^ui^A./c^-^ 

[0 19 3] 1^. 3m@^Tt>:t^o/c^-?!)-^^^gl 
t-^. :¥-^^SKjWi:i2^pgS^THoT^^-<5'>^>r 
y^iy^Hr^ kfa^t^. 2^|5g@X-fiii?f6]#»ct>iaC3/j!i.> 

ic. l^jSSgT-t5S?I^#»;it>ia<b^t^l>PSI9 ^-jijS'tcOffi 

[0194] ^ UT. ;*:|l^SJ^^fl§<^^^^ y 5/ k*:mi:i 

mS^p^o <DJK^ y'^y^:y\cX^^tihlzy<yy'V 

1 3 75-^sttb5*femmsftn. a:^-et,3 5 a (tv-< 
[0 19 5] istc. r^^^•fe1^y 5/^*5;a->'$tv. ^ 

(D±x*:^^ — ^ y'^^^^^y'^tiX. :^:yiy:y3^th 
m^'^^tii^^^'e—^ iyzx:.:^- 5 ^ir/U^— ^ ^ U 

fj:<xh. *5J;^2 5 0A (r>-<r) tc^"t-5i*®« 

[0196] \^tit)'^^X. :$imMJ^Wi(Oy<y'r])^&m 
^mmi^^isi^xn. y<y'rV 1 3(D^mmMii*^ Bum 
mm=3SA (TPR) ^-^a::^®^5?tfil= 2 5 0 A (± 

t\^Xi^W)^'^^tils^(0^'^^nmi)mf:» 
tiX\^^^:Lt^M.^n^fzib(7yB^tfj:^o 

[0 19 7] t$^«^oi^0jicMu-c. :^mmmm<Dy< 

yy'D^&mnmmii'i.. JiiztiL/b/<';/7^y 1 3(D^m, 

^-^^'(^ Lrttigt-e^-^i^^-t^i^-^ 5^. mi$p"p 
iw^-r^^^'^T^y 1 3(D^jcmmaci i/^i^u-^^ 

\zM't^%mmm^^iti'r^mM±i^'^ I st. ^<y^ 

y 1 3ic^^J^g^^Ufc»S:^^Sfii4r^L. /<5/7^y 1 3 
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[0 19 8] f£i. ±«iiL^cm^ir>'iM 5^^t/m/Eir^^ 

[0 19 9] ^^ii. i^%m&%<r>^'^y^')^wm^mm, 

1 ±a! Lfcm?5ftir >'iM 5 . mEEir 7 . Si 
t/. tag-irv-y-i 9<Dai:^/6W xlHlS& (^^ 
T. ri/FJ tB§fS-r-5o ) 2 ltCioJt6A/Dffi^ 

^^l^J <hliftf5i-^)o ) 2 3^. Clt^-^-f ='>^2 3lC^tj!^ 
^iX3t^lt*<4;^^y (i^JlT. TNVMJ ^B&fS-r 
-So ) 2 5, 2 7 <h<lr^ Jbl:i{l;tTi>5o 
[0 2 0 0] -^LT. Mte-^-r =»^^2 3fl. CPU2 3 
a. RAM23bs R OM 2 3 c LTi^ 0 > 

C05*>x CPU2 3atm. RAM2 3 b&tJJROM 

2 3 cOftk. mIfBl//F 2 lS:t/NVM2 5. 2 7 f)^^^ 

20 [0 2 0 1] HfliSRAM2 3 b (1. #^7^— ^ IBltffl 

7=^- It y T^tt/#a^M^^IS {cffii>-5i7->5':3iyr^ 

^UTi3f9> t^f5ROM2 3 c dH. CPU2 3a(Ci& 

VM2 5|;i>'<>;/xy 1 3(0^[E]^mJEOCV;6^^^. IE 

lt$n7t^,'^.(D^<s/v^y 1 z^w:^nmMi(D\^h 
xt. ^ai-r-S^SJ:: J: o Titles ttS. ;£:ei?f«cm<* 

^B$,#jc*stt6^<^;^xy 1 3 efls:x(i^ia<^taigh2 t 

30 mEEI^Tffieo ^MiEi-6fc:4?)(??ffliEy^-^^d5t&jfe^$ 
[0202] (Si. -7-f=i>'2 3COROM2 3 c 

rij <t ufc^i-g-tT:). r^o- 0-1^^55" c<o^Wl 
[0 20 3] ^ u-c. mri5-^-r >- 2 3 fi. 

>^y-7'^-K<^?'cC'9. ^ ^=.yiyB>':^>< y^(0:t> 
[0 20 4] ^IBNVM 2 5 tCll. %m.^m.<D'&it\Z.^^ 

cxmtir^m^y^yy']) 1 3<D^^i^ag. in^. %n 

^oTi^njri^i^^lcisft6JST'mffiV;6^ y<yy'V 1 3 
so f-l 9*5giajLfc3i:x>?>-/i — ix<oiiaS^5^ ^<.y7^y 1 
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[0 2 0 5] y^^yv ^yh*Mmi>m^^titi^^<^ 
mJ£Vf)K P^lHlSSmEEOCV^: U-CNVM2 5{;i^J?)fe 
[0 2 06] mSEN VM 2 7 (^^^miEPSTttfElg^©: 

*&Bj$*5/tito(C/<5/^y 1 3 755|»B#6«3{w^te^^«cm^ 
ir>'lM 7\zX^mm^ntzy<^y'rV 1 3 cOiS^^mffiV 

!EVX'^hm^mJI.Vn^. NVM2 5(;^t&*J^. fStg^ 
tLXl>'5>'<yx y 1 3 0DrjSlHl^miEOCV?!)^ib^U§K^ 

://U-A<0?aS/6^ >'<ty7^y 1 3 g^^Xfi^iflCOiaSh 

[0 2 0 7] f^. iiigU/cm^ir^iM 5. S/Eir^'lh 
1 7. ^tt/. rfiSirv^iM 9<^ttJ;'jfi. i/::^ 

X^Bt-^-f =3>-2 3c^CPU 2 3 a {;i]$l'9iZi^^x6o - 

I/F2 l^^X^Xl^m^^ ^1^2 3 0CPU2 
fERAM2 3 b(7)x-^^y T (letg^^ 2 3 b A icffi 

1 3comffi-m«t#tt<^2»:<75ififatt^3^^*:fte)6fci?> 

[0 2 0 8] d^\Z. fltrf2ROM2 3 c(Ct&jiift$;h.fc»Ji» 
7^D^7A»Ctl^V>CPU2 3 a^Sff^^S^^ 13127^ 

[0 2 0 9] /<5/xy 1 3;ii^e>C0*&m^SttX-e><=i>' 

2 3;&5jg8f,U7'n^7A;55;;<.>$'- h-rS^. CPU2 3 

-h't-r^tmc. RAM2 3 b(;>y-^^y Ttii^tt 
1) . nu<o^ aL-< ^ T yzf^ ^ -^{ziok^ h%\m 

{^=ry^S 2) « 

[0 2 10] ft^j^fpn^^^>^-r ^r y^i^SQB^PBiT i 



Y) . =1 V2 3<;:)Kjf^^- K^T^'-r^:/^— K(w 
(;^Xiy>^S 4) ^tT^>o 

[0 2 11] Cc7:)>^X2/y^S 4(7)gB[H]Km)EIE*r*QfM»- 
:^ol^■C^l. lai 3lCiJ->^yU— ^:^<0>^o— hT-^ 

■rj:5i-x RAM2 3 b<o;^y->^^tTB#*j^y rtr*& 

thX I ^ 5 a?5EB^^J t (OmKXTf^ ^ ^ iSJt^iimBtrBl T 
a) o 

[0 2 12] ::rT% igJ^#^iim^RgT*50f5t^FflTh 

(X^y:7'S 4 a TN) . ^[E]8g 
miEjE^^S^^T UTia 1 2 (7)j;< >f WW- ^Xil y ^ 
@x/c^-&(i {;:^x^;/>^S 4 aXY) . mBEir 
V-iM 7(7)3^ttlLfc^<5/7^y 1 3 0AS8^mjEV<^A/D 
^j^iil:^ I /F 2 1 7J)^«bSt#-t-6 y^S 4 b) o 

[0 2 13] m^^X. NVM2 5l;ifeji5fi. lEtt^tbTV^ 
^y^o^-r y 1 3<7)Bllp]SSmJEOCV^. >^7"5/:/S 4 b 

20 T-Si#u/c/<'>7" y 1 3coi^^m/£V(7)A/'D^mia:(w 

lEfrU {y^'ry':^SA o) . R am 2 3 b <o^S&*^^>' 

7^rcy r(r?:7^>/F 1 ^ rij 

>^s4d) . ^[Ei8smm^0T^s^J^TUTiiii 2(Dy 

[0 2 14] ^LX. ^^T^rxT'S 4(7)§g[E]5§mffiM^^ 
SI;&5arA/fcV^^J^. |:^gi5<^!>^^iJ^r ^yTT^'J'^-^tCioJt 
5t+i'JB^FHl t ^y-t-/ hL (x^7^'y:rS5) . =2>' 
2 3(7)fb<^^- K<^;^ y Ki;iMU^c^ 
>^S6) . y^'ry:rs2\z]}^-i^'rho 
30 [0 2 15]-:^. ys=ry:^S2\z^\^^x%\m^mx,f)*^ 

^ zr.^ y^mw^f^'v i\zm\^x\^^t^\i^m^ (n) 

t;iifitf;'^7^';/^S 7X*1. 131 2\zm-rxb\z^ -^^myf^ 

[0 2 16] ^LT. ;^>f :y^^:/{t-^<75A;^;ii5?'.^v># 
-a-Jl (x^.-r :x:/S 7T-N) , :y :/S 2 l;i y ^ --^^ 
y'^yir:ym^(D7<M^^otz.m^\t. (T.y'y'f 
40 S7T-Y) . '^^^:y2 3<0^^=^—Y^T^'T^'f=^ 

^ y^^ y'^t^:^iy^f\.fzt^'^t^^^^ir^ (7.=ry':rs 
9) o 

[0 2 17] y^^ — '^:^^ y^t^:^^^ ^irK.X\^^f^\^^ 
(;^X:y:^S 9XN) . miiti-r^^^x 5^ T'S 1 3 l-it 
^5^. 2^-vS^^fc4&'g'll {>^7" :y:/S 9 XY) . ^0^0 

©aE-fe^-lM 5<oeittJUfc/<ty7^y i z<oWLmMM\(r> 
50 A/DS»«fi:. faEEir:^lM 7(Ogiaufc^<y x y 1 
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l«r^M.TiR«L. il5l^L3tllT'-t5'^RAM2 3 b(0 

i^^y^y^S 1 0) . ^(Dm. 3WlSfcii|#tt«St^3S*?t 
0 (x^xy^S 1 1) o 

[0 2 18] wCOy^.Xi/T'S 1 1 <?3JWlgta1^ttaS[^S 
(;lioV^rfl. I3l4irihy/i — ^:y<D'7a~-^^— \^X'' 

i&fft ft j©^^ ^ ip^> 5 CO ii ^ t> -Cfc 5 p . 
/<yxy 1 3;^)^^m^<o:;^affiMJcJ:5^:ftfif»m*5n 

{y^'r^y^S 1 1 a ) o 

[0 2 191 ^SfelC. ^X';^>^S 11a \Z.isn^^Vr(Dm 
m/E-m?5fc1#i4<75 2ft<D3fif£lft^^^*«?)60(wig 

lib). m^^J:i>(D^^^^M^tiX^^fj:\^^Wr^ (N) 

(Y) Mc'mmm(omi}n^\z^n^^<yy'v i 3<om 
f£-mm!^\^(o. m^i^v i (i)=aii2+bn- 

ci/j:5 2»:^-e^$ix-5mi<^i£filft^^Mi 

mm^(DU<>^\z^i'f^^<yy'v 1 3(7)m/E~m«^<4 

CO. m^itV2 (I) =a 2 12 H-b 2 I +C2/^52 

m^'^t^^m^mrf'T^ c^^ry^si i c) « 

[0 2 2 0] y^y'yys 1 1 c coiSiafti^^StU^aill- 
Jlor. 2o(03fiffl*;^^MlRTJ?M2;*53}t^oyhm> 

nn-r^ {:^'ryys ild)o^7^'>'::^Sii dCi^o 

n^mn^Mxn. ^fflftiS^M2[cj:oT^^tt5® 

tt/c<>#®/E^T^^^C^it6. /^yy^y 1 3(OMS}n 
^W-r^^KO?®^,^.^. Sgl(Oififilft^^Mit;iJ:o 

m2(D^{si^m^M2\zxoxm^tii>mj£-'mM 

(0 2 2 1 1 ^X'>>^S 1 1 diZ^n^mW^MXi^^ 
^fc. ififilft;a^M2{rj:oXS^iX^miE-®Slt#tt 

mA^. m2(Di6:&.^f^^\cx^xm^ri^mE.-'mm 
(^^^f^±\zmisbtzj^Aznft^-r^^mmwLt^2(Dm'& 

mi^^\zx^w£»T(7>m0\zx^miEi.ti±x\ m 



52 

2(05)'fiilgfci:fi£5)-lcJ:6mEEI^T5J'^l5^^^3^cm 1 ^OffiiE 

[0 2 2 2] ;^7^:y:7'S 1 1 d {Z^n ^fAW^^MXi^. 
^h\z. ifiiafti^^Ml lzJ;oT^^i^6mm-m?5ft# 

t^2 (Dm^.^ t ^f^j^m.^(D^ 2 
(omm^. mi<oi&u^m^\zx^xm^t\^^mj£-m 
mm\^A^±\z^itti.'^AzMft:>>-r^nmmmtf^2(Dm 
m.^x(DMLmmmt\zx^x^ti^'ti±c^. mi<D^ 
mmmfS.^\zx^mm^T(om^\zx^miE{^it±x\ 
10 mi (D^mm,m,fS.^\zx^mfE^T^^m ^tzm 2 <Dm 

tf>rzmi<omiEmmtm2<omiEmmt^mw^i^-r^ 

:itX\ Zt\.h2o(DmiEimA(DW^i^imA%:y<^yy']) I 

x&.m-r^tii^. RAM2 3 b(7)-r— rt;i*&^^ 

ixTlEIS^tt^ (:^'ry:fs 1 1 e) o 
[0 2 2 3] J^'ry^S 1 1 d (Df^^iinimf>mT l^tz 

Z,:zxi^^htitiy<y'r}) 1 3(Dm.1&ifi<Dm\z^ ^ 
y'yy^Sl 0\Zio\,^Xi\SiM^tlti^m(Om^^f^'^^(Om 

20 "r-^izisn^Mcmmmi ^mcx. z.<DMcmMmi(D 

tfn-:j3(t5^l^T-miEV$r3ft«) (;^-r:y:7'S 1 1 f ) . * 
ie)/ciaiS<7)iiS^^mEEv<b;^7^^>:/s 1 Odi^v^TiiX^^ 

T. )(3&Sfci:(::c];^>^<:y7^y 1 3 (7):»1^(0,^^^^^/.^i/^ 
ii:^«J?^emEE~mi?iti|#14^VR =aR Ir 4-bR «r*«J!9 
tibU/c:^ (>^7^:y:/S 1 1 g) . 3j361gfetit#14?a®^lliSr 

^i^T x^xm i2(D^^ wp— ^>'tc y — v-r^^o 

[0 2 2 41 >^x>;/:7^S 1 lt^)*ifiSfii#ttSiS^lld5^ 

30 kytit^h\-f. ^\z^ mi 2\z7Ti'rxb\z^ ^mt^ffi?a» 

^H^tT^ (x-r tx:7^S 1 2) o 
[0 2 2 51 CtOJ^T's/l/S 1 2<7)5£mt*tfl§tSK^3mT- 

01 5tci^y/w— ^^^(0:7n— ^ir— hT-:^"^^: 5 
(C. ;^7^:y>^S 1 0l:i*5l/>rilX*^;ftfcllx~-^(7^9 

2 5 OA (r^-<r) oe-iJ^ffiT&^ib 3 5 A (T^^ 

;&5-0. 9^r>-l. OcoflF^SiSSP^t;:^675>S^;i^^ 
fiSIS-r-S (;^X5/rS 1 2 a) o 
40 [0 2 2 61 *iH^mr^'^i^^©Bf^l:i/^<*e§I^^OK 
T/^l^^i-a-fi (>^T^>':7^S1 2aX-N) . ^m«si^^ 
M^^jJ^TLTiai 2(Op<-1' V/U— ^>^lcy — VL. 

H (;^-r •;/:7'S 12a XY) . T.'ryrfS 1 0\Z^\^^X 

mffi-mfflcWtt^v=a I + b«rS'j9tts-r (^^x^/t^s 

1 2 b) o 

(0 2 2 71 ^fcl^. T.^y':^^ 1 1 0*36fe|5t#ttSI^^ 
so ffi*7)l^®*^^^j:t^iE«W/jr®iE-®«4#tt^VR =a 
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R Ir +bR ±(D. a:^®SfD«S=2 5 0 AJ:t) i 

I ) t't(Dt^(DmjEm (vi ) tt)^h^j:^mmm (v 

I . Ii ) ^rii-Sct^lc. ;^7^y:7'S 1 2 bT'fytJmL 

^iirfc. >y hSmEE-mffil^lt^V ' = a 1+ b ' ^ 

i:^'r yys 1 2 c) , 
[0 2 2 8] jg^l^T. ^m«iftmt;iibMt5it3emEEVn 

t;i/jr'5^S^®m?5£ffii s=-i0A (zv-<r) 

5/>^S 1 2 cT**«)rcv'7 hmmEE-mSt«Ftt^V ' = 
a I+b ' (wf^SiALT. itSmffiVn^^jt^-r^ C^t" 

5/:/s 1 2 d) o 

[0 2 2 9] Ctttb^l-. M-girViM 9(^<*ttlL/2i^ 

S 1 2 e) . ¥«iKffi77i/^yrcO:77i/F 

roj T-fe5;5^S^5^^^miS-r5 (;^7^:y:/S 1 2 f ) , 
[0 2 3 0] ¥^<^^:7^^F roj X-fe^4i^l^ 
(;^X5/:/S 1 2 f XY) . ^^idii-^^xryT'S 1 2m 

\z.m^. roj -e/cei>#^fi (>^x5/:7'si 2 f r- 

N) . NVM2 5{:i*S-*i^. f51S^i^Tl^6^lH)5&mlEO 
CV75>e>-^7'i/:7'S 1 2 d T'it^LfcM^m/EVn^M 
L?|i^-C^^m/EP^T1ii[eo {^-r^^y 
S12g) . rMSir>'iM 9 0^mUfc^l37j^cD3i^v^ 

v-zw-AfDiag^ht^^A/D^j^fi^. m^mjEi^Tme 

hi tl.X 1/F2 lf}^hm^-r^ {y^y'yys 1 2 



h) o 

[0 2 3 1] SEl^T. N VM 2 7 (Cfelrt. lEffiE^FtLTl^ 

ISlS^tLfcB^.^^^^'^ .yT^y 1 3 g^X*ii^iaO{ag 

^^^y'yy^S 1 2 hT'SlifUfc^crxi^Vyu— A(OiaSh 
tOA/D^J^ffl[|;i|E^L (^7^:yysi2 j) . 
n/cNVM2 yO^^a/EP^Tfiieo Iw. ;^X';/7'S1 
2 d X*m^ L^it3£mEE V n ^AOgt UT. «jESti5£m 
mvn'^*i6fcm (^7=^^/7^3 12 1^) . S5$-r6:^ 
"r^y^S 1 2 p\zmUo 
[0 2 3 2] ^X5^7^S 1 2 f (-*3t>T^Sffttfl§ 

y^^^oiy r(^):77^F 1*5 roj xh^m-B^ (y) 

iltr;^-?^ :y>^S 1 2mT-(i. :y :/ S 1 2 d T'^^# U 
fc«^aBEVnc7)it:^B^.^;;ii6tt'5^<^/xy l 3g(*:X 
(ij^i22<?)?aSh2 ^> NVM2 7Jrt&S^. ISlt^ttTl^ 

'63^^m/EI^T{[i:eo cD|EfrP#.^^0/<:yxy 1 3^{^X 

nmyiKomMhi t{:im<^\^^x. rom2 3 ctc*&*A^? 

^m&^Tmeo ' ^:^y' yzrs 1 2 d T*Sl^# Ufcit^ 
mjEVnt::;!jDS[ur1*jE«lt^®ffiVn ' ^i^mzMi 

1 2 n) . y^S 1 2 p iCiitPo 
[0233] 7.'ry-:f%\2 Y'^:^'7-y-:fS l 2 n (cio 

^S12pT*(l. ;^7^y:7'S 1 2 k-^;^7^'y 1 2 n 
^;liol^T^^^!>/tMiE^^t^mEEVn ' mffiittcj:^ 



SOC= { (Vn ' ~V e) / (V s - V e) } X 1 0 0 {%) 



SOC= { [ (Vn ' +Ve) /2] 

X C (Vn'-Ve) / (Vs-Ve) ) XAh} 
/ { C (V s + Ve) /2] XAh} X 1 0 0 (%) 
= { (Vn '2 -Ve2 ) / (Vs2 -Ve2 ) } X 1 00 (%) 



1 3to?ES«ffisoc^*:«65o 

[0 2 34] jgEl^T. Wm^%'7'7^^')r(r>-7y^'F 40 
1*5 roj T'fe57!)^S^*^^?ilSU {7s=r y^S\ 2 
r) . roj T-^6S^Ji {:^y-y-y%\2TX^) . 
^m4^t^«SE^3S^*^T LXEI 1 2 (D^ ^ WU-^>-tr 
y^J'-^^u. roj T-^'.^l^^'&fi (;^-r-;/:/S 1 2 rX* 
N) . ¥«i««i>^7^/F 1 ^ roj jc^^ufc^ (;^x 

S/>^S 12s). 3Em«ffiS»«!fS^«^TLT01 2<r> 

:^'ry^S 1 3\zmt^o 
[0 2 3 51 ^y^ y 9ir:^o^^T;^^ — ^:^-r 'y^*5 

:^>'$^^X^v.^v^i&^ (N) ;<^7^2/:/S 1 2<7?3E1; 
4^ffi»St^S355aFA/yb*S^iC#^iitf^7^S/rs 1 3-C so 



(1. lEli 2l;i^-rJ:5»;w. :y^;?^>'^t-^^75A;':*5^ 

m\.x\^^^t)^^f)^^mmi. (;^x5/>^si 3) . a;^*^ 

^JBiUTv>5»-&« {;^x.y:/s 1 3r-Y) . 

s 9t;iy ^$'-:/U. A;^*5/^< /^o7t:^il (;^7^';/:/ 

S13XN) . RAM2 3bc^iim**'T0f^J^y ri;i. 
[^&^(D^^ J>.:^^:y^\z^\^^Xiim^tuX\^^i>^&mM 

•5f+ffi'JB#F«n ^y ir-y hL (^^'ryy'S 14) . =3 

V2 3(;)B]f^^- K^;^y-:/^- K<i: urcm (^t^^/ 
:/s 1 5) . ^<5'-7^y 1 3ii>h<of^mi(>mfttitcf)^^f>^ 

^5SI&-r5 (x^.7^:y:7^s 1 6) o 

[0 2 3 6] y<y'rV 1 3 A^f>(7:>*&m*5»T^c^XTl/^/jri^ 
(;^7^:y:/S 1 6TN) . :^7' yV^S 2\ZV ^ - 
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^- h(:i*5Jt5;^x:y7"S 1 2 b IS^^^'i^^i'ffif^ 
S#tt#J£tl^lS 2 3 A {cMJC^-t^^m tti:oX\^^i>t^ 
ir. lill 5^(D:^'r yys 1 2 c IS^^^'t^v':^ h 

m/Eit3£^^2 3C(cMl6-r6^^^/c^oTl/^6o io 

[0 2 3 8] ^tz. :$immmm(7:>y<yy'])^&mnmm 

0 1 3<7>r7D— hJciJttS^^'r y^S 4 

a l»*:^^0¥««^WJ^IS 2 3 E Iri^Pfitr^^ 

S 1 l^Ximi 5«l3<7)X7"'y>^S 1 2 f ;!)^ If^f^Jg^O 
¥S&<^^<sfeffitn:1^ttf'JU:i^i^2 SHtw^ft-r^^H^/^ 

[0 2 3 9] ^ ib IC. y'r') 20 

SiX*fi. lai S^<o:^'ry':fS 1 1 f S.l/^x5/:/S 

1 1 g?!)V f»*3l4'Omffi^Tfii^tti^^2 3 Ftiim 
•ra^^ct ^'.^oTiot) V El 1 5 4'<o>^v^y:/S 1 1 j 
it*Jl4^(7)m/EP$Tffl[JEj&r^ife2 3GtcMrt?-r^^ 

[0 2 4 0] ^^h. *^iiS?i^ffi(D/<5/v^y^s^Si^a 

IT-fi. mi 5'^cr);=^7"y >^S 1 1 m;ei^ If Jk^ltl^coli 
:E^^2 3 J t;i>t^iS:i-5AQiSi:/<^oTib^t). SEEir^i^ 
17 mi 3*(^;^x^y>^S 4 b ^rClctO. §1*^* 

[0 2 4 1] ±.^<oxo\^mi&^t\^fz.:^mmi^m 

[0 2 4 2] ^-r. >'N^7'y y K*l^t7:>^— ^ v^o^^U 

mSrfTori^5*^^T*»l. NVM2 5lw*&Jji|*3. lEtg^tV 40 
Tffieo ;55NVM2 7t;i*&JW. fS«^Ftbrc^,^(7)/<5/x 

[0 2 4 3] m:^. y^(0^l^\Zi^^X. 

^ UT«l6-r6J:5l-mS)U. wi^^w^|£v^x<s/xy 1 3 
d52 5 0A (rv-<r) ^®x-'50f^<O:*:ffiJSfii(cJ:5 so 
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2 3ft 6 to irig ^ t <^ -efe 6 

[0 2 4 4] ^LT. ^^^t7)^i§^ii^/^>b(7)Xfe5<i:43J 

*femm»<oiiAD't'»:iii3tt'5^<5/7^y i 3«7)m/E-m 

?5ft1^t4<^. ^«Ixf^V 1 (l)=all2H-bl-+-Cl/cf 

-5 2ij;:^T-^$ix5Bi<75ififa*»^xtMi jfemmst 

<75®<i^*J:i*3ft5/<5^7^y 1 3<omJE-lgSfc4#14o. 
X_»1V2 (I) =a2l2 +b2I + C2/^^2^k^T' 

[0 2 4 5] l<^ifi(aft)S5^MlS.t>* 

m 2 <oifi(aft)e^M 2 1 . ^ 2 a^iSfaftiS^M 2 icic i: 

fc^ 1 (r>^:&^.'BLXJ% 1 (7)ifiiJ^ftj^^M 1 (-ft Cfc^ 2 
cOiS^^.'^.;!)^ m 1 cr)ffiiEM#4^^t/^ 2 (7)liiEMf4*^^ 
>!r4i«)*b^T.T. wtl.e)mi<^M:E<«*4S:U?^2tOMjE^ 

^im.^\^mm\mMMm.\h^my*^x^ mi^<o^ 

y-yXTf^-r^bfi. y<yTV 1 3(Oiii^W:inf^^(D:^{zf^ 

Vr =aR iR+bR ^^^i^htl^o 
[0 2 4 6] i^fz. y'^<D:!t:^{c^oX. 

tLxmm-r^x^\cVfm\^s :Lth\:im^^<y'rv i 3 
;6S2 5 0A iTi^^T) ^m^^m^<Di<mmm\^2:^ 
'^'^^likm^no t. ^<Dmm\^^n^y<y'rv 1 3(d 
i*m®«i?553 5A (rv-<T) t\^^oummum^i&. 
T-r^^x(or^s msft-t>'iM sst/mii'tv'iM 71- 

X^^tii^ixrzy<yy'V 1 3 t7:)«rm®« I Rt/^S^^ffilE 

V7!i^ Mt^j:<>xmmm^i^M^i^. -^(DmMm^^^ 
mrz-tiyCDxh^tz^^izt^. m«bicg/j>-^fc^5g 
ffiUT. mi 7<D^^yx7r:'rj:o^j:s ^m<oBm^^ 

t^y<yy']) 1 3 (7:)iEJSW>iiaQE-®8f[1#14^V= a I + 
b;ei5fijottj$tt^o 

[0 2 4 7] ^LT. mi B(D^yZ7X-7jkTXo\:i. ^ 

m(r)m^^^^^j:\^^y<y'rV 1 3<Dm,t&ifif&^(D^{zi^ 
??UfcmJE-m^J£^^^VR =aR IR H-bR ±(0. Mc 

ii ) Srii6<t5tc, ^m(omm^^tsy<yy'V 1 3<D 
mf£-mm^^v= a i + b «r®ffif*:^r6)ic->:7 h s 

it5 w ^ r% v'>^ h^mEE-mSfti|#tt^V ' = a I + b 
[0 2 4 8] hS®E-miffiim4^V' =a I 

+ b ' mi B (n^y 7±T'M,^^f^ . »mmst i ois 
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jf36«fei ic X 5 mmP^Tt7:'^^lc;!jD ;t T J: 5 m/EP* 

[0 2 4 9] j:oT. tkmmmm'^ikm^m^mmi^x 

V ' = a I + b ' l::(i-a^ttTV^/^l^r ^lC/.^5o 

[0 2 5 0] U^Jj-t. ±a!Lyhigi 8(D5>fficD|^S^^ 
^/j:VN/N'2/7"y 1 3<?)®/E-®ffii|#t^i^VR =aR Ir 
H-bR i-X. y<^y'rV 1 3 cD^J-^^ir J: 5m/E^T^»fcJt 

-r. w(7)mjBE-mjffi4^i45<;vR =aR ir +bR ±(Dm. 

^P^^^^tfl^miE-m^itl^tt^VR =aR Ir -fbR 

[0 2 5 1 ] Lfc^5oT. ^m(DBm^^/^td:mf£~m 

m«1#^4^VR =aR Ir +bR ±(Dmmii^ (Vi , I 

■7 h'ikWE-M^^^^v ' = a I + b ' ji. w-m^m 

[0 2 5 2] J:oT. C(7)v^:7 h^ffiJE-a?5S1#14^V 
' = a l + b 'r^Sir/jr-S. ^m(Dmm%:^AyfdW£- 

m«i#i4^v= a I + b^. 5>8it^i^#^^^/.fv>m/£ 

-m«4^i4^VR =aR Ir +bR >^5Ra^) 5cO{rffll > 

i^^(wj>o^c^<5/7'y 1 3f)^h<DikM^(oi^(DX'^^/)> 
V' = a I + b ^l;i|^i:f^^lc/^^;i<i:t;i/jr6o 

[0 2 5 3] ^ LT. «cm«aE«i'^i*m^rB^i-<J: 
y h^®E-ms«Li#f4^v ' = a I + b ' ±a!<o J: 

b\z\^Xi^^^n^)i. rn^C:. ^mSt*fem(^i3f:r5lt 

^mjEvnT&s/^^/xy 1 3o^fij;i^uTa:;^6^?:f#tt 

[0 2 5 4] ^LT. NVM2 7 tcfej^. fetg$:h.TU^ 
5^l5pmP4Tfii[eo NVM2 7l;it&jft^. lElS^n 
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^(Oy^yy-^) 1 3g<*Xlii^i23(7)taghi <i:. it^m/E 
4x^«l^mi3EV n t-ADS:-r 5 r h X. 4«jESit^miE V 

n ' t'^i^^hfx.. z.(Dwm.m.'^ns£^ n ' mEEtt 

xy 1 3(;D5f5mi^^SOC;&5tSS^tu-C. ^OSg^^^ 
10 [0 2 5 5] lt^m/EVn^lt^i-5<7)|Cffl 

v>-2»'<'yxy 1 3ov'>' htfem/E-m*i#t^^v ' = a 
I + b ' nhfsioxmnmzss^^^f\^ 
-5. y 1 3 t^^Sfm^R I su^^s^m/Evd. 2 5 

OA (rv-<T) /N>f yy K*Mlw4^tt6a 

\.t^^. te«7):fti^icis^i^0#(cx<->7^y 1 3coii:;'j;i>^W 
*&^tLXt^TtiP]3iu/^i^3 5 A (r>-<r) ^lS;t6 

20 [0 2 5 6] :L(Dfz.^^ ^ v^^^U— ^ 5J^^<0:& 
?^{c/<2/xy 1 3<om>J;65|wis#t;i'^^^$tuXi>-C. -^rtt 

Cir-C. /<5/xy 1 3<7?gfl[HlSS®EOCV>^iE?tlcSiS 

[0 2 5 7] ^UX. ;*:^»Ji^^<7)^<5'V^y*SSI»3^ 
30 eiT-fl. ±5i&Lfcct m^o^^cmffifitl:: J: 

m/Ev<o^/>^^*«)yh^< 5/7^ y 1 3 sfc^mffi i 

a l+b^. 5)'ffi<7)i$^^^^/^l>/<:yxy \3<0^^ 
ta^:9'<7:»^l-6^^¥Ufcm/E-m?5^4^ti^VR =aR Ir 
+ bR ±0]^SII (Vi , li ) ^il5J:5»:is m/EW 
fi^^'y^ V ^^Xi^-y h^mEE-^^jtt1#i*^v ' = a 
I + b ' c:(7)i/:7 h^Sm-SSc^^^^v ' = 

a I + b ' ic^KSmSSffi I s =- 1 0 A (T v-:r) «r 

[0 2 5 8] ScmMt^-'-^i^xy 1 3 7i55pg^t!t 

IS^AfcmB#FBl(wJ;or^<:y7^y 1 3iMm.\^fzt^^f^^ 

-C. -'<5^'ry 1 3<7)P[sI8S®EEOCV^:iE56lCjaa[L. 
t>i^Tll. 5fi5®«^SOC^«lCjE56Jc}aS[i-5r <5:;6S 

[0 2 5 9] -^tL. *^ffiJK<®<^^<iy7^y«g«affgi® 
so It^d. 7.^ — ^7s^ y'^<r>iir^y\XL^-:>X. y<y'r]) 1 
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V 1 3;553£«m^ffo/c^{r^^Ufc5>11(:iJ:'5mJES 

ib (SEE±#x(imiiP^T) ii'-^±\mm\.f^< lxw- 

^^tiX\f^^y<^y'r }J 1 3 (^^g^lslKaiEO C V^^ C(D 
[0 2 6 0] ^LT. ^(HlKmffiOCV^gMOttClJg 
iStg^nXl/^'S^^^xxy 1 3 O^ff mff ^Tft e 0 

[0 2 6 1 1 ^(Dtiib. 1 3(D^M^it\^X^ 

T^lelSSm/EOCV;65^fbUTt. /^-yT^y 1 3i>'^W-m 

ov'^^/xy 1 3(75r^[His§mi£ocv^iE«ii-?a^b. 
m^m s o c (oasLfts^iS < i^^-r5 r t dsx# 

[0 2 6 2] ^^d. ;*:^JSJi^^(7)/^:y7^y^l:?a^i^ 
®lT-fi> NVM2 7l;i*&j!irt. ialg^ttTv^6^^¥®/E 
P^Tffieo i>-mmm\^'3tm^tltz^.^.<Dy<yy^]) 1 3S 

tt'5/<';/-ry 1 3 g{*:XJli^iZ20?agh2 

mwmj£^Ti&eo %::»isbitmM.t. :i<Dm^m&^r 

ffieo ^ffi^li;/EVn(C;f}D^Ur/<:yT^y 1 3 (D^M^ 

msoc^i^mr^m,'^.tx\ m^m&^Tm.eo 

<DnitiWtUt^j:^y<^y'rV 1 3(Dmm^mBEOC^r(K>m 
mm\C^CX\^^Xiy. ^rL^^m^AixXy<yy^ ]J 1 3 

(o^m^m s o c ^ftsa < mn-r^:^ t t)'-x^ -5p 

(0 2 6 31 *>*;9^(r. *|ltfeJg^XS^ffl L/5i±ai(0. 

[0 2 6 41 ^fc. it:S®lEVn^it;£•r^olcffi^^5 

^<ty"r y 1 3 0@ffi-m«t1#t4^V=a I +bS:**5)^ 

/<-yxy 1 3<o»mms6i&t;^«^m£Ev*^ 
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^fifS^ig^ei<7)J:e»tC. y<y7'V 1 3*52 5 OA (T 

^ffiI;iS2 5 0A (TV'-^r) b®^> L*6«)fcS. 3 5 

[0 2 6 51 5>fliOB®^-&^/^l>/<.y7^y 1 3 

tT^mJE-mStl^ti^VR =aR iR+bR (D^i^:^^. 
^(Dtt!mtfj^^y<^y'r]) 1 3(Dm,1&m.<D7kib:fjn. 

10 i^xm^^^ji^^comm^zisn ^y<y7' 'J 1 3co«fmmM 
[0 2 6 61 $ ^ic. :^mi^mmxn. m'^f^i^m.^w 

1 ^SJcOmJE-m^L^ti^V- a I + b <h UTI/^ 
20 V2 (I) =a 2 l2+b 2 I +C2T'^$;h.52i^^ 

[0 2 6 71 ^UX. -^(T^ct^lCU/cii^fi. r (71)^2 

brIr -fbR ±(DmWM (Vi , li ) ^ii5J:9 
mmtt;^f^l^v':7 h^-fr6::^x% iy-7 y^mj^- 

m«fi1#i4^V 2' (I) =a2l2 +b2H-C2'^ 

30 rtOv-^^ h^m/E-m«1#'t4^V2 ' (I) =a 

2 12 + b 2 I +C 2 " Cl'KS.miJftffi I s 1 0 A 

tw^#^mBEP^ Tffl e 0 ^1]m\^Xy<yy''J 1 3(7:>r^(E]SS 
mJE o c V ^jgg-r 5 c (;i /jr 6o 

[02681 ^(OX.0\^. nmMM I (^ig^>4'iCiott6 
^J^<^(?:).^S^'a/ufc:^^';^7^y 1 3<Dm&-mMJ^\^^ 2 

40 (DWL'p<o^-:^\^n'th. ijkm\^x^^m\^i^^\^xy< 

y'r') 1 3lc^i:5i^T-mJEVcDmjE^Tat73igt/>(;)-< 
liS)c(7)mffi-m«^i4^v=a I +b ct 
19 t-SiEfiilr. S2(7)ifi(ftftia^M2tp(cSft$n 

r(^^2 0ifi<Hft^^M2^->:7 h^ii:fc'>>^ 
®EE-mS£#<4^V 2' (I) =a2l2 + b2I4-C 

[0 2 6 91 %fL^ *^JS?gljS-Cll. ¥aT-®t^<0 
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-5. 2 50A (ri^-<r) $:i@;t^^:&«f*femH^cO/<';/ 

tfs scmm»t<oS:^ffi*5 2 5 0 A (r:^-<r) {z^<r 
^^m<o§^m^^A,tdmB-mm^\±^v= a i + b 

V- I 1#tt(7)2 0(03afi2(ft^^MlSm4 2(^SlJt) 10 

[0 2 7 0] ^LT. *^ffi?^^TMi. m^mf^^rm 

[0 2 7 1 1 :*:^i&Jl^ffiT**l. y C^jjs&S 

mR^a'j;e-r5<7>»c^yboT. v- iiRFt±(D2o(D5fifiji 

[0 2 7 2] ^-r. 1 9 J: 9 l^l^ 2oc^iSl£(tt 

iS^M 1 Rx/M 2 ±<75/< 5/ -r y <oiftmm«fc<^S:^«i:J-ft 

TAV1^5}^i65o COA V 1 ^^-SCPTOlgjffi I pT-|$^ 
T'^65>ffiSfcl^5>^O^^^B#,^.-C<7)fflR poll ^MW 
R + Rp o 1 1=AV1/I p 
[0 2 7 3] mmz.7jki-X 0 IC. 2 (Dififftft 

j^cDfi^ttic^-re^^T-c 2 *^p>i5<aft^±o,fep^T-(?:) 

m/EP^TA V2^3je«>6o w<73AV2iSr#,PT-omSlE I 
pm^U/cffill. i^1gfeiRiw«3gSm^l^<^t^tecO« 
ln^5>T*fc65^fiiSfei*:9^o-t(75B#,.S-COffiRp o 1 2 

RH-Rp o 1 2 = AV2/I p 

[0 2 7 4] ±fE^Ml<7)ia<afti»±<^.ftPi:^M2<7? 
il^&.i^t^±.<DM.P<0^m&^(Om<r>mt^ Rll 50 
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AR = R + Rpo 1 1- (R + Rpo 1 2) =Rpo 1 
1 -R p o 1 2 

tfj:^. S/,f6ifi®ft)^±fO,^P(ciott55><l«ln^5> 
(Dmt^ji^o il2]o«cm^"c7:)3!36«6tRii^^bb 

[0 2 7 5] /.fib\ ^MlT'S$:ft5ia(a*^±l-»i. 
112 0l;i7F-rJ: ^(C. ^M2(Diafafti^_bilil^U/ci£ 
.mo^^PlCiotta-g-^Sfei (R + Rp o 1 2) 

(R + Rp o 1 1' ) ^t>ofe,feP Ij&S^^SEi-^o * 
yS:. ^M2T-^^n'5iafaft^±J-l^. I32 0{i^i- J; 

^^^W:^ (R + Rp oil) (R+p o 1 

2' ) ^h^fz,^.P 2^mtE-r^o •r^.f^"^. R + Rp 
oil' =R + Rpol2 t^^^J^.P It^^^MlXm^ 
i^'5ia^Hfti^±^w. R + Rp o l 1=R + Rp o 1 2' 

[0 2 7 6] ^-r^\z. M.P i\^:^i>-f^mmRxfmE.^ 

^ti^'til p iRXfVp 1 ^ .SP 2lc*Dt:^5li8ic^^ 
t/m/E^-^rtt-^'i^ I P 2 S.t/V p2i:-r5^. ,^P KD 

mm dpi. V p 1 ) p (Dmm ( i p . v p ) c» 
55'^l«^5^^^><^»5l:v^^-^u<. ^fc^-sp^T^i^tg (i 

p. Vp) t,«^P2 (Ip2. Vp2) <0^mW^t7i^5^ 
coffi t, S I ^ ic^ L </ ^ r <h :b 5 o 
[0 2 7 7] ^M2(7:>ia(J^«J^±(D,'^.P^S5pir 
w(7),'SP(O'&^ffifeiC0{i[ (R + Rpo 1 2) t^l. 
I/Mll (R + Rp oil') ^^^0,^.P KDmMl pit 

m&v p 1 (D^mo:>i±:^^UT^mi'^o 

[0 2 7 8] ^MlT-^$iX-5iaMS^CC>ffi$A(;i*f 
i-^^^T-C 1 :^^hZ(D.'^P 1 ^-CiT^HJE^T^ A V p 1 

AVpl=Cl- (allpl2 +blpl+Cl) = 
(R + Rp o 1 2) I p 1 

- (allpl +bl) =R + Rpol2 

tfj:r). j^PKOWMi p i(i 

Ipl=- (bl+R + Rpol2) I 

t^j:^o ^J^^. R + Rp o 1 2 (=R+p o 1 1' ) = 

AVp/Ip (=AVpl/Ipl) X'h^(OX\ 

Ipl=- (bl + (AVpXlp) )/al 

= - Cbl + (AVplXipl) ] /al 

t/£^o ^fc. ^.PKT^mmvp 1(1. ±i5^?5-e>0>^^ 

Vpl = airpl2 + blIpl+Cl 

x^^(DX\ ,fep Komm dpi. Vp 1) jigE*pt^ 

[0 2 7 9] ^Ml(Di5:U&m±(Dj^.p^ 

mmt\^. pM^mmtL. c<^,#.pcoigfeiffi (r+r 

poll) i:«LU^<a (R + Rp o 1 2' ) Sr^^o.feP 
2<7)©SS I p 2 i:®EV p 2 
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Ip2=- [b2+ (AVp/l p) ] /a2 
= - [b2+ (AVp2/Ip2) ] /a 2 
Vp2==a2Ip22 +b2Ip2-fC2 

M 2 -e^$ix6i£fi^*^coiK$ttli>^^-r6^>H-C 2 Z 
<DM.P 2^T(D®EP*TT?*>^)o 
[0 2 8 0] ±3i!(OJ: ^ir LX. 1 (Ol^^ ( I p 
1, Vpl) ;6^S^o^cib. EI2 OtC:^i-J:?>tw. ,^.P 

i(Dmm dpi. Vpl) i:.^,p<7)i^^ (I p. V 

m&tjitii^mm:mj&^Rp o l 2 i:;?^^f>/.^5-&^Stn^- 
J:o-C^l:^)m^EI^T^oM (Vpi-vp) 
i^T?5fttt5m?5tc<^M (I p l-I p) twJ;oTl^S^i~6 

Rl = (Vpl-Vp) / (Ipl-Ip) 

[0 2 8 1] I^I^ICUT. ,'^.P2 0j^:^ (I p 2. Vp 

2) ;5S3£^ofc:e>. ^ 2 1 tw^i" J: 9 J^P2(Dmm 
(I p 2. Vp 2) ^,^.PCOM^ dp. Vp) t^f^ 20 
-S^E/^ L 2 C <b J: oX-S^^SIni^fflR 

2t)>ikis^hn^o r(0'&^}Sfcit75ffiR2(i. *i61£ln^5> 
fiiSta^5>R poll ^d>e>>^^5'^^SInl:i<i:oT^C 

-SS/E^TtT:)^ (Vp-Vp2) ^^,^J:iiol>TM:n.5 

d p- I p 2) t;iJ:oTI^S^-r5w«lricJ:o 

R2= (Vp-Vp2) / (Ip-Ip2) 
[0 2 8 2] ±^<DX^\Z\^X:^ibhtL 

^-^^s^/lcosr 1 s.o^R 2 fi. ifi^i&mt^m^m,}^^ 30 

tfj^h^j:^ ^f^&mz XoX±C^ WE^T(Dm:^^.^. 

i,z^i^xmti^mm(^mzxoxmwi^x'^iibtci^(D 
x\ mi&^tn-wc\^^j:i\ 2M.m(Dm^^mmim.t- 
sc^^^Kn. ^mw:^f&^izx^x±c^mi^^T^ 
^m^rcm&^T<om^mmmzx^x^^[.x^ni^ 

[0 2 8 31 ^-r. ^M2(Di5im^^±(7^.'^^p^mm\z 
i.tim^\cr>i^xtstm'i'^ts ^^fifet<^<fiR 1 «r 

R1=R1' +Rpol2=Rl' +Rpoll' 

«i p t<Dmzm^'r^m.mf)mti^zt{zx<:>x^c 
^m&^m. ^m^in^i^Rp o 1 1' (x^r p o 
1 2) {z.^.p 1 p 1 tj^.p 2<DmMi p(om\z 
m^-r^mmmix^:zt\zx<^x±c^w^^T^tL 

j^P l(Dm&i:^ib±\fX^lE\^X'^ti\'iX<. »: 

Rl' (I p 1 - I p) = [Vp l+Rp o 1 1' d 
p 1 - I p) ] -V2 

[0 2 8 4] z(o^%:mm-r^t. 

Rl' (I p 1 - I p) = (Vp 1 -Vp) +R p o 1 50 
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1' (I p 1 - I p) 

tfj:^o -rX. Rpoll' =AVpl/Ipl-R 

1' Xh^(DX\ 

Rl' (Ipl-Ip) = (Vpl-Vp) + (AVp 
1/ I p 1 -R 1' ) (Ipl-Ip) 
2R1' (Ipl-Ip) = (Vpl-Vp) H-AVp 
1/lpl (Ipl-Ip) 

Rl' = ( (Vpl-Vp) + (AVpl/Ipl) 

(Ipl-Ip) ] /2 (Ipl-Ip) 
7!)'^:^i^htl^o ^J^^> (AVp 1/ I p 1) *i (AV2 
/Ip) i:@#jft;t5r <t*5X#5o 

[0 2 8 5] ^Mi(D'Ai&L^M±(o.^.p^mm^z 
\^rcm^\zi^mm\zi.xR2 = R2' +rpo 1 i=r 

2' -fRpol2' ti-^t. Z(Dli&WiR2' \Zj^P(D 

mm I p tj^p2(Dmmi p 2(Dmzi[^'^-t^m,mm 
ti^^t\zxox±c^m}£^Tn. ^mmwif&^Rp 

o 1 2' (X»iR poll) IC.i^.P<^S« I p ^*^.p 2 
<Dm«ci p 2^a)Mtw^BSi-5®ifSt;65a£tbSrt(;iJ:o 

x^tis-sm/^i^T^. ,^.p 2omcE^§i^Ttfr*siu 

R2' (Ip-Ip2) =Vp- [Vp2-Rpol 
2' ( I p - I p 2) ] 

[0 2 8 6] w (D^^mm-r^ t . 

R2' (Ip-Ip2) = (Vp-Vp2) +Rpol 
2' (I p- I p 2) 

t^j:^o Rpol2' =AVp2/Ip2-R 

2' Xfc5<7:)T% 

R2' (lp-Ip2)=(Vp-Vp2) + (AVp 
2/ I p 2 -R p 2) (I p - I p 2) 
2R2' (Ip-Ip2) = (Vp-Vp2) 4-AVp 
2/1 p 2 (I p- I p 2) 

R2' [ (Vp-Vp2) + (AVp2/lp2) 

d p- I p 2) ] /2 (I p- I p 2) 
;55*i?)^tt-5o ^J^iS, (AVp 2/ I p 2) (AVp 

/Ip) ^^'^X^5o 

[0 2 8 7] JijiliLyciJ: 9lC*i6Jbixfci2o(D4tR 1' 
&U?R2' 2o<7).SARt/B«:S2plCL. S/cC€>5> 

(Rp o 1 1' =Rp o 1 2) (Rp o 1 
l=Rpol2' ) L35>tS>t6«]>^C l*^t> 

<^miEi^TAvpi (AVp) tmtiC2t^h(Dmj£^ 

TAVp2 (AVp) ^fflV^X**!)/btOXfe60X\ 

R= (R 1' +R 2' ) /2 
^<i:5r ^jrJ:oX. M(Dm^t7iRt)'-^if:>hti^o 
[0 28 8] EI 1 9 Tbmi^ 2 1 LXgftP^q U^c/< 

X y <7)iwsisaijs*fex-<i. 2 o<?D3ffeiftjS^M i Rxf 
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[0 2 8 91 -^UT. m2(Oia{aft^^M2T-^$n5 

2 1 m-(r>mtnm^^T^m i cos.^.^. p i i 
±<D,*f p {cnjt^-f^nmMm i p d^at^fc ^ # m i t^^m 

^J'fiilSfcijS^^'R poll t}^(bfJ^i>m 1 t^'&^lStaR 1 ^ 
[^-(OSlSISSrWi-'Sm 2 <Dffi^,*C P 2 2 (Oifffatt 
j^^M 2 ± IC ^ ix-^*;ftffi^-r 5 o 
[0 2 9 0] 2ocOffi^-#.P I5:t/P 2;i^5iB^^T#fc 
,^,P^micO®^,^.P 1 cb^ii^-S^iE/SL 1(7)^1 

ffi#4R 1 »tmm«t I p 1 cosi^.^.p 1 -eoatm 

mrJ^l p 1 ^^wJ:oT^^^-1E^*4^^fel:5. ^ 2 cD^^^^jgfei 
^^J-R p o 1 2 ici: ^'mj£^T<om^K p o 1 2 dp 

i-i p) dts^-r^sMiEUT. m2(D^mm^fSL^ 

Rp o 1 2lcJ:6m/EP^T5)'^{^v^^cmlco^SE{a^4R 20 
1' ^^tf>i>tth\^. MiE.«P<lrMi2m2(7:)2®^,^.p 

2^$:3g-S:iE;SL2(D^2<Dffi#4R2^. »mmSK I p 
<^^2Cr)S,^,^>P 2X-t7)Ji:mm?5fc I P 2 ^iCjloT^iX 
m 1 ^^^I^Sfei^^J-R P o 1 l\zX^mK 

^r(Dm^R poll (ip-ip2) ic+i^-r6SM 

5J'^l^l^?t^2(7)ffliEM#4R 2' ^T^hb^o 

[0 2 9 1] z(DXo\^vx^isbrcmi<D^iEmmK 
1' i:»2<75MiE<a^R2' t%:ms-w-i^i^xw-i^mm 

[0 2 9 2] roj; 5lwUTj^Sfei^ffl«J^-r5Afls:W?fe 
^miJi. 2 0(^)5fifi^itt;g^Ml^t/M2±(7)/<:X7^y 

;^mm?5ttco^;^fii:ic:te^i-6^il(7),^p {;i 2 ,^.^^ft^T 

lll7 7!;lgia9{Col/^T±aiL/c*fiSfci:<7) 

[0 2 9 3] 

toil -h^/jrm«£iaiw J: 6 ^:ft^S«t 
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[0 2 9 4] ^(Dftisbs nmrnrntrnz-^^^nikm^i^ 

xi>mjE^Tmt-. m^ikmmM(omM'p\^^^^x. 
m'mm^'^nmMm\^^ ^^mmn&(r>imm^:^r>x^ 

(0 2 9 5) ^fc. tS*3i2iCfEStL/c;*:^0^(7)^<5/7^ 

[0 2 9 6] z<Dtzi5b. ikmmm(Dn'>^\:i^n ^^m 

A.td:wE-mm^\^^{^x^iEm\:^!^^^'±Xs z<o^ 
m(Dmm^^A.rcmE.-mm^^^m\^^xm:&^ti^m 

[0 2 9 7 ] »3}^^3(CfSgcL^c^^0JO>'<:x 
xy (OdS^mBElt^S&feliictixf^. Ifi*:« 1 Xfi 2 diS 

^i.rc:^^m(Dy<y'r V (Dii^^mmm'^:^m\^^\^^x . 
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[0 2 9 8] &:kmt}m^'^^^^<D^^(^ 

[0 2 9 91 ^fc. fS*^4(w|2®U/c;2t^^PjO/<:y7^ io 

^i.x:itih t^^mf£ t wcmm^ t(Dm?^^ fr^-rms. - 
mmi^i^^^ib. z<Dmm^mmn^^m^^xwitd,y<^y 

^^^fj:\^^mi£-mm^\^-t(Dm^^ 0 (7:)m<DmjEmx 30 

^Tmx;^^m^mj£mTmtLx^t^^i6x^^. 
{z^^i.x\^^ti%mm^m^mm'ri><o\:i-\'^/j:mmm 
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[0 3 0 0] z<orzisf>. ^mm^t^\z^M^ikm.^\z. 
x^w£^T&f>*K mznmmm(Dmi}n^\zi6\,^x. n 

'^mmzm.^^f>^x\i^^im!mM<r>m'^^ \z.^\^^9r^ 
rtT% ^'&w^\zm$k^f\.x\.^^^mzx^m£'^y 

[0 3 0 1 ] ^h\Z^ m:^m5\ztd,Wi\^tz^^m(Oy<y 

ti^^BM(oy<yy'V(Dmj^^mmm'^:^m\zitsiyx. w 

o^j:< ti^ikmmmznMy<yTV{cm±\^x^^rc^mm 
6^m^mm-r^(D\z-t^fmmm^zx^^^^Mcm^rf 

[0 3 0 2] ZCDfzi^. if5R3S4(wfE®cUfc*^P^C0/< 

';/-r y^or^tB]ssmm^gSL^F&^c:^ol^x. ^a-iitT)!!^®^^ 
m^m>m'K&m(D[^mz^m^ti^x^\c{^x. z<k> 

[0 3 0 3] ^fc. IS*^6t;ifB«tUfc*^I^O>'<:xx 

7^y;&'^tT9. ^>/^< ^ t>»:ms:^(^sS''<:yxy (c^^L 
X V ^rz%mmi^m^mm-t^ <r> xz^-^t^nMrnz x^% 
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[0 3 0 4] :i<Dfti^. |»3ft3g4X*15l;i|S«tUfc;*:^ 

m^M uz^o ':^it\^ X o T.. ^m<om^^^A,rzmiE 

]) \^^±i.x\^^tc%mm^m^mmi'^(D\z 

\.fz^m<Dm'^m& t f^m^m&<onmmt^m\^^x. 

])\^^±\.x\^^fz.%n.m9fm^mm'r^(r>\--\-^fs:m.m, 
m&-nMm'^^&^^(Dh<o\z,^mwL'&^^x. mm(D 

file ct ^y<yy'V (Dm\B\^m&^. y< y'rV (D^it^m 

^(Dmti^njt \^x'^\:iiEm\zmnT^ c t ^>x^ 

[0 3 0 5] $e>l-. l»:*^7tCfe«tUfc*^5^(0^<iy 
[0 3 0 6] wOfc*:>. fi3R^4. SXfiedlE^Lfc 

itm^m\^^xm^^ti^mmmjE<omm'^. ^K^mmm 
m^m\^^xmw-$tii>m\B\&WE(om&i:x^mib^:i 

[0 3 0 7] ^fz^ tS*^8tC|B«tU^*^^(7>^<>-r 

yo&§[H]Kmmfa»*&{;:J:i^^^> it3j^3i4. 5. 6x 

ii:«fflt;i^ wif^m^<o:Kmmmf)^hm<}^i^i&it>xtf^hs 
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^n^9\'<Dm^^mwico^mmm^i^^^x\^^^mz.isnh 

[0 3 0 8] Z(Dtilsb. SS*aS4. 5. 6Xf:t7»ClSffi 

^:kmtf m^M^^:xi^(D^m(D^m''^^j:ismm ^ tix 
\-x^x^±Lfzikmm^mi^x^mf^^T<Do'h. Wl 

20 [0 3 0 9] ^ ibi:::. tt*^! 9 uyt*^P.^O/<';/ 
T^y ^?:)^^IHl^mEE?gg;^^felcJ:n^^. lf*«4. 5. 
6. 7XI^8i;il2«cU^c:*:BP.^<^^'^?'7^y <^il^lHlK®/E 

B«ri2^<yxyomffi<^«^miE^«^-r6Sic. ^it^ 

[0 3 10] Z.<r>fz.\h. I«*3S4. 5. 6. 7X(18IC 

}sS^ttcr)Si#t. ^>j^^< ^t>iftmii:wt-tfris>'<u/7^y 

miflE^O^^^yT^yi^iaSSiwJCCfc^^E^^^Ifill^Sii 

[0 3 11] ^/c. liJf^^l Olci5«cU/ci*%0.qO/<:y 
xy ^SJJIS^felwJiixl^f. mi^-^A^ 5. 6. 7. 8 

[0 3 12] Z.<r>itlb. f»*^4. 5. 6. 7s 8X11 
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[0 3 13] Sl*«l 1 J;iSB«feL/c:*^0>q<75^< 

fflijs u T c tt b K^mffi <t ^mMM t<o^m^ ^-rmm 
mimzx^^^^tkmizL^^^x. ttjt^y<yTV(oikmm 

[0 3 14] ^(Ofzib. <}^^j:< thWcmUmcy^yy'V 

mm\^x^^mmnm(D^m\:ix^x^fj:<>xh. 

5o so 
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[0 3 151 ^/c. S»*^l 2ir|EgtL/c^%0^c7)>'<;/ 

7^ y (ofc^mjEm^mm^zxtiif^ 1 1 »cies^ l 

rz^^^^(Dy<y^V(Dt^^mjEm^mm\^^\'^x. ^ie 

[0 3 16] Z.<Dtcib. If*3ii 1 |clB«L/c*^B^O 

-mm^\±^\^^^iEm{z.^m^'^x. :L<D^m(om^ 

[0 3 17] ^f^l;:. Ii*^l 3t:ifBStUfci:*:^P^(D>'< 

]) (DiciF-mjEm^&mm^^xtii'i. m^mi ixm 
ti%mm]^m%:mm'r^(oiz+j^fj:mmmK mmy<y 

(Dt LfCo 

[0 3 18] :i(Dtzisb. li^R^l IXIil 2\Zt^m.\^tz 

^m-7f^^tzi^m(DBm^^A.tzmiE-'mmi^i^^m\^^ 
xmrnrnzmm^mcx^m-^^ti^. M^:kmtim^M 

[0 3 19] ^tz. m^i^mi 4\Z^^i.rz>^WM<r>y<y 

mi^i^xzixh is-T-mH t «rmm«t t (o^m^cTr-rmE. 
-mm^^^^ib. ^(DWE-mmii^i±^m\^^x^^y< 

y^ y <o;t:ft1SSc®«ffit;iibMt^«^±(^)«T-miET-fc 
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ib(::,tit:L^m(Dmm^^A.rdmEE-m^!^^^m\^^x. 
B^m\zx^^mmnm(o^i^\zxoxm^j:<>xh. 
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mm.^i^i^i^hztx\ MLmmmcomM^iz^i-f^^ 

[0 3 2 11 $ f> (c. IB*3S 1 5 iClSSt L/c;*:^W(?:)/< 
:y7^y(7)^lHlKm/E?^^^®{;iJ:nff> l»*3Sl4l;ii2 

X. (}^fji< ti,Mcmmt^\cnt!my<y'rV\z^±\^X\.^rz 

mm^^^^^i>m&i7i^m^\m^^^^ib^zm^x^ 

[0 3 2 2] ZtDtzis^. m:^^l 4\zmm\^tc:^^m(D 

y<y'rV(Dm\B\^mj^m»mm\zis\,^x. ^^^(Dmm^ 

^^^^\^^m.f^-mU^^(D7'-^^^ib^m.X:^f}^fj: 

(Dmm^^^^j:^^W£'-mm^i^%::»is^h w t ^>X^^ 
ti^O. ^»m(Om^^MUz{^0y<^yr'V(O':^mzX<:>X 

^m<omm^^'^^j:^^mE.-mm^mz.mti}'-h<:>x 
fj:i^wE-mm^mcm'j^'w.m^ti^j:o\ci.x. z.<o 
n^mj^^Tm^mw- \.x^w^^ti^y<y'r y (o^hjk 

[0 3 2 3] -^fz. ^^^\ Q\zttm\^fzi^^m<r>y<y 

7^ y co^[H]ssmmjnSLis@(w 1 4 xiii 
m&\z^^ tm^\^t\^tzi(m\^^^^xm^^<y'r y (om 
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[0 3 2 4] wC0/Sii6. fil*«l 4XI:il SlwfSStLfc 20 

<o^>fsL< h himmM\^^<y'r')\z.^^\^x\^^fz.^nm 
^?¥iiBEKTffi^. wm.TW^^^m^^r>ximn. 

[0 3 2 5] ^f>l;i. It*35l 7 1^12® Lfc*%P^cO/< 40 
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[0 3 2 6] :L(r>tz.\h. §93ft3Sl 6iC|E«cUyt*^B^C0 
d^?fe< ^t^»rmii:mJl:i^<:y7^y Iw^^UTi^/cJSm 

[0 3 2 7] ff*35l 8tC|S«!Urc*5|0.^O/<5/ 

T^y r^iH]ssmj3E^^i^®(:ij:nj^. \ 4.15. 

1 6Xfll 7twiE«cLyc*:^P^(^/^5/7^y Pf^iHissmm^g 

<S (t:)!^^ ^ ^ mm - m«#tt^Sr - ififa S iS^ ^ 
Lr*«^618^^ L/C. 

[0 3 2 8 J Z.(r>tz.}h-. li^Jll 4. 15. 1 6XJil 

^x. :L<o^m<r>^^-k'^hjfim&-mmm'^^Wi\^x 

{0 3 2 9] ^bd. «^^1 9(::fe®L/c:*:^0^(D^< 

^/xy (or^s^mEE^a^^fit-cttLf^. fS3ft3Si4. 1 

5. 16. 1 7Xfil 8JwfE®U^c*«P.^cO/<2/7^y O 

ie^<:yx y uTl^fc^m^I!J5>s^«?i'i-r^o^;l-h 
^r-ora. fliifE^»iwtca'JS$tt^fl^ss^<3/7^yo«^ 
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[0 3 30] ZO:>fttbs IS*3g 14. 15. 16. 17 

V mm Ltz^^m< m^^^(D^timm:iRm^ixti^< 
mm^m^i^ftm^mj£i:m:^^'^x. ztommmBE^ 

[0 3 3 1] ^ibtw. m^m2 0\Z.tdMl.t;i:^^m<Oy< 

yTv^mmnmm\^xti^. »*«i4. 15. 1 

[0 3 3 2] C(75fcJ^). m^^X 4. 15. 16. 1 

^;65T-#5o ' 30 
[mScofiSm^^UiMl 

[lai] :^mM<Dy<yy'V(Dfil^^mmm^mm. ^<y'r 

im2] >^^m(Dy<yy'V(Df^^m&m^mms ^^y^ 
t^^. /^5/7^yojKtstn:^LT**!)6Slfios*«^ig 

T-fe6o 40 

[133] i»:ifi(a^TSu/b/<';/7^y(7)mjE-msci#ti 
[El 4] 2^^ifif^^T'^Lfc^<s/xy(^mjE-m8Si#tt 

[136] l[E](7)«c®l-J:oT^#^n5 2o02iS>:cDififa 
ft J® ^ T-^ ^ :M 6 ifiia^tt ft ^O- 0^ ^ ^-r 7 >^ -C 

[0 7] 2o02&eii|#ttftjB±'--O2o<0ffiSO.*r(0^ so 
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[13 8] -:&<Difi(a4#ttftJSic:EJi)fc.S{c^-r5J®;£.fe 

2,.^.ra<7D<S^<7>ffliE<7>tt:;^i:«rKW-r^fci?) 
[1310] ^^mo^y<y'r'J<nfi^=f-nS£m^')3m. ^<y 

xy (7)^iH]3smBESiS:^fes Rt;. ''<:y7^y^a?g^:fr 

[mi 1] Ul OO-^-f n ^^vfoL — ^(DROMl::^ 

[mi 2] mi 1 fT^-^-f o en — ^COROMlw^& 

[131 3] mi 2co^[p]SSm/EIE«^^^^-ri^:?'>'i— 
[m 1 4 ] mi 2(;:)j^Sftn:#14^S^S^^-ri^:^/i— 

[m 1 5 ] m 1 2 (D^rnvtrnf^w^m^rTj^-r-^zfA — ^ 
[mi 6] mi o(o/<s/-r y <oiK«fei^5>(o;^^tcfificfiFL 

[mi 7] mi o(Dy<yy']) <D^mmwL^<i^'p\z:^n^ 
[m 1 8 1 m 1 7 (DmfE-mM'^^^^m i e om/E-m 

[mi 9] /<'y7^y i^i[56Sfei^a'j^'f-^>te(Jo^jiii(;iiDi.^ 
X. 2o(7:)ififfl#ttft?^±--0 2o(D.fe(7:)S*:);^^|ftB^ 

[m 2 0 ] /<:y7^ y (DiNfiSlvi^W^-r 6{tfe(0^)llglCjol,N 

y^Xh^o 

[02 1] /<';/7^y (7)jf3fiffi^^^<^Sy^'r6ft&^O^I^Ilcio^/^ 
r. te:^coifi(a#ttft^(-3£2^)fc:,^jc^t^5?®^,^.cos 

y-PXh^o 

[m2 2] >'<5'7^y io^miEjSfemicioits^sg^mffi^ijc 
[0 2 3] >'<';/7^y ^o^mst»tm*t^l1^>':5^y v^/L^c 
m^^mm\^xmhix^mm^fj:m&-mM^i±^t<D 

[0 2 4] 13 2 3iC^-rmJ[F.-®iffi«Ftt*-P>«^U3tift 



(41) 



2002-236157 



79 



80 



[12 2 71 12 2 5o^7>^^wjol^T^E;s6<)it#^44^^■r^5 
13 ^<5/7^y 



1 9 iagg^a^© 

2 3 -r-r^DsV't'a. — 
2 3a CPU 

2 3b RAM 

2 3c ROM 

2 3 A ^m&m^m^ia^^^ 

2 3 B >y b^k^mmm<w\^p\m^^ 

2 3 c m^m&m^^^ 

2 3 D iffi«*n[4^t^f Jtti^© 

2 3 E ^^m^mm^^]^m 
2 3 F ^^m/EP^TM^m^^ 
2 3G m^^Tm^m^^ 

2 3 H ^^^t^^JfsfiSfeiiRfliWJttl^® 

2 3 J miE^^ 

2 7 J^#®lEP4T«IfElt#^ 



mi] 



[11121 



[Ell 31 



23A 



2 SH 



23 E 



I — ^ 



1 9 



I 



mEKTU 



23 L 



^7 K» 



2 3 F 



El 

=3 



I ItiE^a: 



T 



23 J 



[[211] 



IS 

f 



"94 « 




Y I ^S4 b 





'Am 



(42) 



il^m 2002-236157 



[1^3] [014] 




isai CA) 



[[361 [13161 
lZ.5i 




2002-236157 



mi 0] 



1 5 



r— 



^2 3 b ^2 3 c 
I R A M I R OM j 

3 a ^ 



2 5 



CPU 



-i-j N VM I 



[1^1 2] 



C START ) 




11^ 1 5] 




( RETURN ;) 



(45) 



2002-2361 



17] 



II 8] 



OCV 



T 

> 

m 
e 

If 

9 





[1^2 0] 



12.5 

12 

in 








AVpl 










10.5 






^ffllSL 1 

'^P, P 1;SltO«l3^ 


10 






K^P lifi 



0 20 40 SO 80 100 j'^^ 120 140 



(46) 



002-236157 



im2 1 ] 



12.5 




20O 



[^24] [@27] 




(47) 



2002-236157 



12 51 




[1^2 6] 



M50(W> \»»100C96) 




Vn(0) 



Vr»C50) VndOO) 



(51)Int.C1.7 

H 0 2 J 7/00 

// B 6 0 K 6/02 



F I 

H 0 2 J 7/00 
B 6 0 K 9/00 



X 
P 

c 



(72) ^SA 
(72)«0^# jllP 



F^— 2G016 CA03 CBll CB12 CB13 CB23 
CCOl CC03 CC04 CC13 CC16 
CC27 CC28 
3D035 AAOO AA05 

5G003 AA07 BAOl DA07 EA05 FA06 
GC05 

5H030 AA03 AA04 AS08 BE 18 FF27 
FF41 FF42 FF43 FF44 



This Page is Inserted by IFW Indexing and Scanning 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
■Q^DED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^l^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



